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Long Lining Life 
Means Low Lining Cost 


F the initial cost of kiln and furnace 
linings can be over a long 
period of time and if maintenance ex- 
pense is little or nothing, the refractory 
item in production costs will be 


materially reduced. And today produc- 
tion costs must be down to rock. 


— When the continuous enameling furnace 
ws in a prominent stove plant was shut 
down after eighteen months of continu- 
ous service, the Alundum Muffle 
only a slight “pointing up.”’ Nota plate 
wasreplaced. Monthsand months more 
of service can be expected. 
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Worcester, Mass. Refractories are keeping cost down for 
New York Chicago Cleveland many plants. 
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AMERICAN CERAMIC SOCIETY 


AN IMPORTANT MEMBER 


OF YOUR FAMILY 


Tue telephone is something more 
than an instrument to carry your 
voice across the miles. It is a most 
important member of your family. 

Faithfully, constantly, cheerfully 
it serves you. Keeps you in touch 
with friends. Stands guardian 
over your home. Helps to put 
more pleasure and achievement 
into life and living. And does it all 
so capably. 

When you are moving, you keep 
your telephone in the old home until 
the last van has gone and you place 
the key in the lock for the final 
turn. You arrange in advance to 
have a telephone ready at the new 


address so there will be no break in 
your contact with the world. 

When a young couple starts 
housekeeping. When there is ill- 
ness in the home. When somebody 
goes away. When distances are 
great. When emergencies arise. On 
all of these occasions the telephone 
earns its right to family membership. 

Day or night, any part of the 
telephone company’s army of skilled 
workers, intricate equipment, and 
millions of miles of wire is at your ’ 
command, It is the Bell System’s 
constant endeavor to make the iele- 
phone worth more and more to every 


subscriber. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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DETERMINING THE EFFECTS OF THE RATE OF FIRING AND 
RAPID AND SLOW COOLING ON THE PHYSICAL PROPERTIES 
OF FIRECLAY REFRACTORIES* 


By R. C. Hurcetson 
ABSTRACT 
This investigation determined that the rate of firing, as specified in the standard 
test for the firing behavior of fireclay refractories, could be reduced without materially 


affecting the accuracy of the data obtained. The rate of cooling is found to be the cause 
of variations between test results and laboratory and factory results. 


I. Introduction 


To determine the effects of the rate of firing and the effects of rapid and 
slow cooling on the physical properties of fireclay refractories, five clays and 
two refractory mixes were used: Florida kaolin (washed), Zettlitz kaolin, 
plastic fire clay, New Jersey fire clay, and H & W plastic fire clay. 

Enough pieces were made of each clay and body under test to run four 
firesoneach. The time used in firing in the respective tests was 60, 30, 16, 
and 8 hours. Besides these four fires, two test brick of each were sent to 
the Kier Fire Brick Company, at Salina, Pennsylvania, to be fired in a 
short tunnel kiln.! 


Il. Procedure 


(1) Grinding The clays were crushed in a jaw crusher and ground in a 
disk mill until they passed through a 28-mesh screen and 
the grog passed through a 20-mesh screen. 
(2) Sereen Tyler’s +/2 sieves were used ranging from 28 to 200 meshes 
pacer per square inch. Samples of clay ranging from 500 to 1000 
_ grams were placed in the top sieve of the series, then the full 
set was placed on a Ro-Tap for a period of not less than 15 minutes or more 
than 20 minutes. Material remaining on each pan was collected and 
weighed to an accuracy of 0.5 gram. The percentage held on each sieve 
was then recorded. 
(3) Test The screened clay was made up with water to a soft plastic 
Mineen consistency and thoroughly wedged and kneaded by hand. 
A small auger machine was used to shape a column of clay 
which conformed with the specifications demanded by the AMERICAN 
Crramic Society, as adopted April 1, 1920. 


Nore: All volumes, weights, and drying methods carried on in this study were 
made in accordance with the above specifications. 


* Presented at the Annual Meeting, American Ceramic Society, Washington, 
D. C., February, 1932 (Refractories Division). Received February 26, 1932. 

Submitted in partial fulfillment of the requirements for the degree of Bachelor of 
Science in Ceramic Engineering, 1932, Pennsylvania State College. 

1 The 60-hour fire approximately duplicated their rate of firing in that kiln. 
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(4) Firing The 60-hour fire is an approximate duplicate of the firing 
curve used in the Kier tunnel kiln. The four fires were con- 

ducted in the following manner: the 60-, 30-, 16-, and 8-hour fire, 7.e., 
35°C, 45°C, 90°C, and 230°C per hour, respectively, from the start of the 
fire until a heat treatment was reached, corresponding to the softening 
point of the third consecutive cone below that at which the first trial was 
to be drawn, and 12°C, 20°C, 45°C, and 104°C per hour, respectively, 
from that point until the end of the fire. 

Nine test pieces of each clay were placed in a gas-fired muffle. 

Pyrometric cones were placed opposite the piece to be drawn at that 
temperature of heat treatment. A platinum, platinum-rhodium thermo- 
couple and indicating pyrometer were used for temperature control. The 
cones used in the test were as follows: 02, 1, 3, 5, 7, 9, 11, 13, and 15. 
Cone 02 was used as an indicator cone, and the first draw was made when 
cone | was down. 
One test piece from each sample was removed from 
the kiln and buried in hot sand. When cone 15 was 
reached in each fire there were two test pieces of each 
sample in the kiln. One piece was drawn in the usual manner and cooled in 
hot sand, while the other test piece was left in the kiln and permitted to cool 
with the kiln. When cool enough to handle, the test pieces were placed in 
a desiccator urtil they had cooled to room temperature. They were then 
inspected and any adhering particles of sand or other material picked up 
during firing were removed. 

From this point, the investigation was carried on in accordance with the 
method adopted by the AMERICAN Ceramic Society on April 1, 1920. 
The methods used in calculating the data for this investigation 
were the same as those specified and adopted by the AMERICAN 
Ceramic Society on April 1, 1920. 


(5) Drawing the 
Test Pieces 


(6) Data 


Ill. Summary of Results 


The results were tabulated and curves drawn. 
Within the limits of this experiment the following inferences may be 
drawn: 


(1) A variation in the rate of firing did not materially affect the physical 
properties of the refractories under observation. 

(2) Pieces which were permitted to cool with the kiln nearly duplicated 
the physical properties, including color, of those fired in the commercial 
kiln, 

(3) The commercial color was easier to duplicate when the reducing 
conditions in the final stages of the fire were more severe. 

(4) Slow cooling (cooling with the kiln) did not affect the shrinkage, 
bulk specific gravity, apparent specific gravity, or calculated linear shrink- 
age. 
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(5) Slow cooling had a marked effect on the absorption and porosity 
of pieces that were well vitrified at cone 15. 


IV. Conclusion 
Results obtained from this investigation were as follows: 


(1) Regardless of the rapidity of the rate of firing, it is possible to get 
an accurate indication of the physical properties of any fire clay or fire- 
clay body. 

(2) The rate of cooling is the actual cause of the variation between 
tests which are conducted in a commercial kiln and those that are con- 
ducted in a laboratory kiln. 

(3) It is reasonable to conclude that pieces which are well vitrified 
when rapidly cooled have a tendency to develop internal strain, causing 
surface and internal cracks which admit water and hence give a marked 
increase in the water absorbed. 


This problem was suggested by S. M. Phelps, Senior Fellow, 

Acknowledgment American Refractories Institute, Mellon Institute, Pittsburgh, Pa. 

The author wishes to acknowledge his indebtedness to the Kier Fire Brick Company, 

of Salina, Pa., for the valuable assistance given; to James W. Stewart for his guidance in 

conducting the screen analysis; to H. F. Graves and to the Ceramic Department, 
Pennsylvania State College, for the use of laboratories and equipment. 
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AN INVESTIGATION OF THE ACTION OF COAL-ASH SLAGS ON 
FIRE BRICK BY MICROSCOPIC METHODS* 


By E. Smpson 


ABSTRACT 
The action of coal-ash slags on firebrick refractories was studied by microscopic 
examination of thin sections prepared from quenched samples of ash and 
heated together. The eight refractories used varied as to clays, method of fabrication, 
grind, and firing treatment. Six different coal ashes varied from highly corrosive to 
noncorrosive ashes. Samples were quenched at intervals in the range of 2200 to 2800°F 
and the critical temperature or maximum safe operating temperature of all combina- 
tions of slag and refractory was determined. These values are presented together 
with a discussion of the various minerals formed. 


I. Introduction 


For the past several years the Special Research Committee on Boiler 
Furnace Refractories of the American Society of Mechanical Engineers 
has sponsored an extended investigation of the causes of the failure of 
boiler-furnace refractories. This investigation has been divided into 
the following phases: 


(1) A study of the refractories service conditions in boiler furnaces by 
the United States Bureau of Mines. This work has been completed and 
the results published. . 

(2) The development of a simulative-service slagging test by the 
University of Illinois. The description of the method of test and certain 
results have been published.’ 

(3) The study by microscopic examination of the mineral systems found 
in coal-ash-firebrick combinations by the Columbus Branch of the Bureau 
of Standards. This investigation has not yet been completed, but in its 
course a method of test has been developed for the determination of the 
temperature above which rapid attack of a given refractory would occur. 
The method was applied to a number of the coal-ash-refractory combina- 
tions of the survey of service conditions and the results have been pub- 
lished.* 

(4) Trials of the two types of tests on a series of refractories repre- 
senting the principal types of clays and variations in methods of manu- 
facture. 

(5) Trials of certain of the refractories in boiler furnaces to check the 
test findings. 


The present investigation was part of the fourth phase, namely, the 
application of the microscopic test to determine the temperature above 
which rapid attack will occur with certain refractories and a series of coal- 


* Presented at the Annual Meeting, Amerrcan Ceramic Socrety, Washington, 
D. C., February, 1932 (Refractories Division). Revised copy received June 3, 1932. 
1®. A. Sherman, “‘A Study of Refractory Service Conditions in Boiler Furnaces,”’ 
U. S. Bur. Mines, Bull., No. 334 (1931). 
*(a) R. K. Hursh, Trans. A.S.M.E. Fuels & Steam Power, 51 [22], 339 (1929); 
(6) tbid., 53 [22], 297 (1931). 
T. A. Klinefelter and E. P. Rexford, ébid., 53 [22], 301 (1931). 
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ash slags. The work was undertaken by Battelle Memorial Institute 
at the request of the Special Research Committee; it was conducted on 
the endowment funds of the Institute as a part of its program of research 
on fuels and metallurgy. 


Il. Method of Investigation 


In another paper‘ the author has given a classified review of the various 
methods that have been used for testing the resistance of refractories to 
slag; this review shows that the trend of development has been toward 
better understanding of the mechanism of the attack of slag on refrac- 
tories. Although the viscosity of the slag, the degree of penetration of 
slag into the refractory, and abrasion, are important factors in fixing the 
quantitative destruction of the refractory, yet the reaction between slag 
and refractory is essentially chemical. 

Expressed in terms of the oxides as determined by chemical analysis, 
fireclay refractories used in boiler furnaces consist essentially of silica 
and alumina with small amounts of lime, potassium and sodium oxides, 
and the oxides of iron. Coal ash also consists essentially of silica and 
alumina, commonly having a ratio within 1.7 to 3, with larger amounts 
of the fluxes, iron, lime, and the alkalis. 

When coal ash is maintained in contact with a refractory at tempera- 
tures of the boiler furnace, 2200 to 2800°F, the ash generally softens to 
a more or less fluid condition. If maintained at a given temperature 
long enough, an equilibrium for that temperature will be approached at 
the interface between the ash and the refractory, and certain minerals or 
combinations of minerals and glasses will be formed. For examination, 
it is necessary to cool the sample to room temperature, and because the 
minerals may change on cooling and may vary with the rate of cooling, 
it is essential to cool the sample quickly; that is, to quench from the 
temperature being studied. 

By examination under the microscope of thin sections made from the 
sample the minerals formed may be determined, and a repetition at fre- 
quent temperature intervals allows the course of the reaction to be deter- 
mined. At low temperatures the ash is merely sintered and the boundary 
between the ash and the refractory is distinct; under the microscope 
the slag shows in a small amount of glass a large amount of crystals, 
the nature of which will depend on the chemical composition of the ash. 
As a rule, the solid phases are mullite (3Al,0;-2SiO,), dehydrated kaolin 
(Al,O;-2SiO,), magnetite (Fes;O,), feldspar (RO-AlOsxSiO,), and quartz 
(SiO.); occasionally other minerals high in iron, as hercynite (FeO-Al,O;), 
fayalite (2FeO-SiO,), and almandite (3FeO-Al,O;3SiO;) occur. As the 

‘H. E. Simpson, “A Classified Review of Refractory Slag Tests.” See following 
paper, p. 536. 
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temperature is increased the solid phases disappear, the content of glass 
increases, and the slag penetrates the refractory. Solution of refractory 
starts and finally crystallization of a mineral, generally mullite, radiating 
out from the refractory is seen. 

Klinefelter and Rexford’ defined the temperature at which the principal 
solid phase disappeared from the slag and marked penetration occurred, 
as the “critical temperature’ above which rapid corrosion of the refrac- 
tory could be expected. From the agreement of this temperature as 
found for a number of slag-refractory combinations and the temperatures 
of failure reported in the field investigation, they proposed this as a test 
for the maximum safe operating temperature. 

The “critical temperature’ can be 
fairly sharply defined for some slag- 
refractory combinations, but can not be 
defined for less than a range of 200°F 
for others. Obviously, the slag and 
refractory can be operated above their 
critical range, but rapid deterioration 
is to be expected. 


Ill. Details of Apparatus and 
Procedure 


Figure 1 shows a cross-section 
through the vertical furnace which 
consisted of an inner alundum muffle, 
1'/, inches inside diameter and 16 
inches long, wound with 27.5 feet of No. 20 B & S gage wire, 80% plati- 
num, 20% rhodium, and an outer muffle, 4 inches inside diameter. wound 
with 75.5 feet of 0.1-inch No. 
27 B & S gage chromel A 
ribbon; this was wound more 
closely at the ends than in 
the middle to compensate for 
the greater loss of heat at the 
ends. The space between the 
inner and outer muffle was 
filled with chemically pure 
powdered alumina. The space 
between the outer muffle and 
the 12 inches inside diameter 
fireclay flue tile that formed the outer shell of the furnace was filled with 
Sil-O-Cel powder. The furnace was mounted on an iron stand about 2 
feet from the floor to facilitate quenching the specimens. 


rel 
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Figure 2 shows the wiring diagram of the system by which the tempera- 
ture of the furnace was automatically regulated. It was a modified 
Roberts® type in which the platinum winding of the furnace was used as 
one arm of a Wheatstone bridge. The variable arm of the bridge was 
so adjusted that the galvanometer relay was in balance at the desired 
temperature of the furnace. A change in temperature of the winding 
changed its resistance which threw 
the bridge out of balance. The 
galvanometer relay controlled the 
vacuum tube relay which in turn 
actuated the telegraph relay that 
cut resistance in and out of the 
circuit to bring the temperature 
back to the desired point. A 
clock-driven contact breaker, as 
suggested by Cooke and Swallow,‘ 
in conjunction with a transformer 
in the galvanometer relay circuit Fic. 3. 
prevented the contacts from stick- 
ing. The furnace was operated on 110 volts, direct current. The con- 
trol apparatus, when properly adjusted, held the furnace constant within 
about 5°F. Figure 3 shows the set-up of the furnace and control board. 


IV. Preparation of Specimens 


A small crucible, about '/; inch in diameter and */, inch deep, was 
made from a l-inch cube cut from a standard 9-inch brick. Various 
methods were used to drill the hole in the refractory, including a drill 
made of a pointed piece of corundum or periclase forced into the end of 
a brass tube. The easiest and most rapid method was to use a drill of 
high-speed steel turned slowly .by hand. The crucibles were finally 
shaped on the outside with a rough silicon-carbide stone. 

The crucible was filled with the coal ash that had been previously 
sintered, placed in a sling of platinum wire, and suspended in the furnace. 
Two crucibles were normally suspended in the furnace at one time. 

The temperature of the furnace was determined by a platinum, plati- 
num-rhodium thermocouple placed above the specimens. A survey of 
the furnace showed that the temperature was substantially uniform in a 
zone of about four inches in the center of the furnace. 

The crucibles were maintained at the desired temperature 4 to 12 hours 
and quenched by dropping them in running water. They were broken 
in half and a thin section of the interface of the slag and refractory was 


* H. S. Roberts, Jour. Opt. Soc. Amer., 11, 171 (1925). 
* E, A. Cooke and J. C. Swallow, Jour. Sci. Inst., 6, 287 (1929), 


524 SIMPSON 


prepared. These thin sections were studied under the petrographic 
microscope. 
V. Description of Refractories 


Table I shows the variations in the eight refractories prepared for the 
investigation. . 


Taste I 
No. of Method of Firing treatment 
Clays fabrication Grind (cone number) 
ST 1 Dist. No. 1 Dry press Fine (6-mesh) 6 
ST 2 oe oe 12 
ST 4 Very fine (16-mesh) 12 
ST 5 “ Stiff mud Fine (6-mesh) 12 
ST 6 Hand made 12 
ST7 Dist. No. 2 Dry press om 3 12 
ST 8 Dist. No. 3 12 


The mixes used in the refractories from the three districts were as follows: 


Dist. No. 1: 75% smooth flint; 20% semiplastic; 5% fired grog. 
Dist. No. 2: 90% smooth flint and semiflint; 10% fired grog. 
Dist. No.3: 80% smooth flint and semiflint; 10% plastic; 10% fired grog. 


The slight variations made in the mixes from the different districts con- 
form to works experience and were necessary on account of difference in 
plasticity and fired strength of the clays. 

The brick were made at three plants, one in each of the three districts, 
especially for the studies being carried on by the A.S.M.E. Committee 
on Boiler Furnace Refractories. 

Table II presents the results of the physical tests for refractories on 
samples of these brick. 

No data were available on the mineralogical constitution of these clays, 
but Galpin’ has reported mineralogical data on similar clays in these re- 
spective regions, from which the following is extracted: 


(1) Dist. No. 1 The minerals in order of their importance are 
Smooth Flint Clay (1) kaolinite, (2) “hydro-micas,” (3) quartz, (4) zir- 
¥ con, (5) tourmaline, (6) rutile, (7) mica. Kaolinite a 


Nore: Ross* believes that the so-called “hydro-mica” when used as a hydrous 
aluminum silicate, that is, isomorphous with muscovite, is incorrect. He states, “We 
have not been able to secure entirely pure samples, but analyses and optical deter- 
minations described on page 172 of United States Geological Survey Professional Paper 
165, ‘The Kaolin Minerals,’ indicate that this material contains no more alkalis 
than the kaolinite with which it is associated. It is therefore evident that this material 
is not a mica, but another clay mineral.”” For this reason “the clay mineral that has 
been described as ‘hydro-mica’”’ is given in quotation marks. 

Ross also states that “the complex mineral mixtures, that are called flint clays, 
a, contain halloysite as well as kaolinite, especially those with much amorphous 
material.”’ 


7S. L. Galpin, Trans. Amer. Ceram. Soc., 14, 301 (1912). 
® Clarence S. Ross, U. S. Geol. Surv. Private communication. 


= 
| 


ACTION OF COAL-ASH SLAGS ON FIRE BRICK 525 


is by far the most abundant mineral. The hydro-micas are present, 
but do not show marked development. Quartz is scarce as are also the 


other minerals. 

(2) Dist. No. 1 “Hydro-micas” make up the bulk of the clays along 

Semiplastic Cl with muscovite and kaolinite. Rutile and tourmaline 
Y are fairly abundant. Quartz and zircon occur in small 

grains, but probably rarely. 


II 
PuysicaL TESTS ON REFRACTORIES 
Brand ST 1 ST 2 ST 3 ST 4 ST5 ST6 ST7 sTs 
Clay from Dist. No. 1 1 1 1 1 1 2 3 
Dry Dry Dry Dry Stiff Hand Dry Dry 
Process press press press press mud made press press 


Grind (approx. mesh) 6 6 6 16 6 6 6 6 
Firing (cone) 6 12 14 12 12 12 12 12 
Porosity (%) (av. of 3) 22.3 22.1 18.9 21.8 21.0 23.6 19.3 23.6 


Density (Ib./cu. ft.) (av. 
of 10) 124 119 122 121 122 115 132 128 


ing: loss after 10 
dips (%) (av. of 5) 0 3.5 82.9 27.7 14.5 °81.0 0 9.1 


No. dips before end spalls 
22.0 11.2 6.4 5.5 4.4 6 20.4 15.2 


off 
Reheat test linear change 
1400°C (%) (av. 


of 3) +0.58 —0.14 —0.14 —0.25 +0.14—0.07 —0.3 —0.4 
After 1500°C (%) (av. of 
3 


) +2.05 +0.32 -0.9 —0.35 +1.1 —0.11 —1.4 —1.1 
Load test (1350°C, 25/sq. 

in. subsidence) (%) 

(av. of 3) —3.6 -2.8 —-1.8 -2.4 -2.0 -1.8 -—3.0 -—3.9 
Pyrometric cone equiva- 

lent All showed either cone 32 or cones 32 to 33. As the differ- 


ence of '/; cone is within the error of observation, indi- 
vidual results are not reported. 


* The behavior of the hand-made brick in the spalling test and load test is out of 
line compared with the usual test on this type of brick 


(3) Dist. No. 2 Kaolinite is the most common mineral, although 
Smooth Flint Clay “hydro-micas” are seen as ribs in the kaolinite. 
Some accessory minerals are present. The clay is 
free from pyrite, muscovite, and carbonaceous material. 
(4) Dist. No. 2 ‘““Hydro-micas” are the most abundant minerals. 
Semi-Flint Clay No kaolin was identified, but was believed to be 
present to some extent. 
These are similar, structurally, to the Dist. No. 2 
(5) Dist No. 3 Clays flint clay; the texture was very fine and identi- 
fication difficult. Kaolinite was the most abundant mineral and musco- 
vite appeared as minute scales. Very small grains, believed to be gibb- 
site, were present, but identification was extremely difficult. 


VI. Description of Coal Ashes 


The samples of ash were prepared by R. K. Hursh, Professor of Ceramic 
Engineering, University of Illinois, from samples of coal received from 
the power plants. As the samples contained 3 to 32% combustible matter 
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as received, they were completely ashed and sintered at 800 to 900°C 
before use. Table III gives the chemical composition of the ash as de- 
termined by M. P. Benoy in the analytical laboratory of Battelle Me- 
morial Institute. 

Table IV gives the results of the standard A.S.T.M. cone fusion tests 
on the coal ashes. 

The data given in Tables III and IV show that the ashes covered a wide 
range of composition and fusibility. The total flux content not including 
SO; varied from 14.4% for the Lowellville ash to 35.9% for the Peoria 
ash; the SiO,/AlLO; ratio varied from 1.70 for the Detroit ash to 2.85 


Taste III 
Composition or Coat Asx (%) 
Coal Illinois Illinois Illinois Pa. anthracite W. Va. Pa. bituminous 
Power Plant Peoria Chicago Cahokia Nanticoke Detroit Lowellville 

SiO, 41.9 42.5 52.6 56.8 49.9 56.9 
Al,O; 14.7 16.3 24.3 24.0 29.3 28.4 
Fe,O; 20.3 25.6 13.7 10.9 11.0 10.3 
CaO 12.8 6.6 4.2 4.3 4.4 1.3 
MgO 0.8 1.1 re 1.0 0.9 0.8 
SO» 7.6 4.6 1.7 0.2 1.5 0.3 
P.O; 0.4 0.3 0.1 0.1 0.3 0.2 
Alkalis (by difference) 1.6 3.0 2.3 3.7 2.7 1.8 
100.0 100.0 100.0 100.0 100.0 100.0 
SiO,/AlLO; ratio 2.85 2.61 2.16 2.37 1.70 2.01 

TABLE IV 


Cone Fusion Tests or Coat AsH 


Fusion Range, °F 


Critical Points, °F Start to Down point Start to 


- down point to fluid fluid or 
Coal Initial Softening Fluid or “softening or “‘flowing ‘‘total fusion 
ash deformation temp temp interval” interval" interval’ 
Peoria 1970 2020 2360 50 340 390 
Chicago 1990 2060 2400 7 340 410 
Cahokia 2100 2160 2500 60 340 400 
Nanticoke 2250 2290 2560 40 270 310 
Detroit 2240 2350 2620 110 270 380 
Lowellville 2360 2470 2750 110 280 390 


for the Peoria ash. The CaO content varied from 1.3 to 12.8% and the 
Fe,O; content from 10.3 to 25.6%; with the exception of the Detroit ash, 
the ashes stood in the same order of softening temperature as their total 
flux content. 

Duplicate runs were made on all determinations. The “softening 
temperature’ determination checked within 50°F or better, while the 
“initial deformation’’ and ‘‘fluid temperature’’ checked within 100°F or 
better. 
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VII. Discussion of Results 
(A) Mineral Characteristics of Ashes 


(1) Peoria Ash Al.O; and a 


high content of CaO and Fe,0;; 
consequently, it had a low 
softening temperature. At 
2200°F the glass matrix con- 
tained feldspar and had a high 
content of magnetite and other 
iron-bearing minerals, one of 
which was believed to be her- 
cynite (FeO°Al,O;), as it had a 
green cast in thin section and a 
high index of refraction, about 
1.80. As the temperature was 
increased, these minerals went 
into solution and the glass con- 
tent increased. At 2500°F the 
feldspar had gone into solution 
and the magnetite and hercynite 
usually preceded it. 


Fic. 5.—Dist. No. 1 refractory (ST1) Peoria 


ash 2375°F; 200 X (nicols ||) 


The Peoria ash had a low content of SiO, and 


Fic. 4.—Dist. No. 1 refractory (ST1) Peoria 
ash 2350°F; 200 X (nicols |}) 


Hence, by 2500°F the slag was entirely dark brown 


glass. 

No outstanding difference in 
minerals present was noted with 
the various refractories; only a 
lighter colored glass appeared to 
develop with the Dist. No. 2 and 
Dist. No. 3 refractories. 

Figures 4, 5, and 6 show the 
characteristic action of the Peoria 
ash. In each figure the refractory 
is shown in the lower right quad- 
rant, while the slag composes 
the upper and left quadrants. At 
2350°F and 2375°F the slag is 
largely a light colored glass with 
considerable magnetite crystals, 
the large black cubes scattered 
here and there: The light border 


between refractory and slag consists of feldspar crystals. At 2350°F and 


2375°F very little penetration is seen, but immediately at 2400°F marked 
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penetration and attack is evident. Large portions of refractory are seen 
washed out from the face of the refractory and are acting as nuclei for 
mullite development; the mullite 
is seen as small needles in Fig. 6. 
In this particular refractory coal- 
ash combination sudden attack 
can bc seen and defined over the 
very short temperature interval 
of 25°F. The temperature range 
covered by the three figures is 
only 50°F. This type of attack 
was characteristic of the Peoria 
ash, although it could not always 
be so closely defined. 
. The Chicago ash 
differed from the 
: P Peoria ash by only 
% 2% in total flux, but the Fe,0; 
content was 5% greater, and the 
CaO content correspondingly lower. The softening temperature was 
correspondingly low. The minerals present were similar to those in the 
Peoria ash, except for the greater 
content of the iron-bearing 
minerals, as magnetite and hercy- 
nite, while the feldspar was less 
pronounced. The magnetite, her- 
cynite, and feldspar disappeared 
at 2600°F as compared with 2500° 
for the Peoria ash. The glass de- 
veloped was extremely dark in 
color at 2500 to 2600°F, but be- 
came lighter at 2700°F, probably 
because of solution of refractory. 
(3) Cahokia The minerals 
Ash present in the 
Cahokia slag were 
fewer than those in the Peoria Fic. 7.—Dist. No. 3 refractory (ST8) 
and Chicago slags over the tem- aph S50 X 
perature range studied. At 2300° evidence of fusion could be seen in 
thin’ section and at 2400° considerable glass had developed. This ash 
showed some mullite within the ash itself, along with black magnetite. 
The magnetite had virtually all disappeared at 2500°F and the mullite 
from the slag alone at 2600°F. With the Dist. No. 2 and Dist. No. 3 
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refractories, glass was somewhat slower developing in the slag and the 
mullite in the slag was slower in going into solution. This may be ex- 
plained by the greater develop- 
ment of mullite in these refrac- 
tories. 


(4) Nanti- 
coke Ash 


The Nanticoke cones 
for cone fusion de- 
formed quite rapidly, 
giving an indication of a very defi- 
nite fusion point. The ash in 
thin section showed high content 
of anisotropic materials well dis- 
seminated throughout the ash. 
This anisotropic material con- 
tained magnetite, feldspar, mul- 
lite, quartz, and occasionally 
vitreous grains fesembling partly ! 
fused kaolin. Virtually all of this Fic. 8.—Dist. No. 3 refractory (STS) 
material had disappeared at 
2500°F. With the Dist. No. 2 and Dist. No. 3 refractories, it appeared 
to go into solution before this. The glass developed was light brown in 
color, becoming lighter as the tem- 
perature was increased. 
(5) Detroit The Detroit coal 
Ash ash merely sintered 
and did not adhere 
to the refractories until 2400 to 
2500°F, although the character 
of the refractory seemed to affect 
this. With higher-fired refrac- 
tories, cones 12 and 14, as well 
as the finely ground 16-mesh, the 
ash did not fuse enough to pre- 
pare thin sections until 2500 to 
2600°F. The ash showed some 
= anisotropic material, usually 
Fic 9.—Dist. No. 3 refractory (ST8) mullite and occasionally vitreous 

Detroit ash 2700°C; 200 X (nicols |) : : 

masses resembling fused kaolin, 

that acted as nuclei for mullite development. These disappeared at 
2606°F, leaving a light brown glass. 

Figures 7, 8, and 9 show the characteristic action of the Detroit ash, 
to which the Lowellville ash was similar. At 2500°F (Fig. 7) mullite, 
the needle-like crystals at the upper right, was fairly well developed at the 
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interface of the refractory and slag. On increase in temperature a gradual 
penetration and solution of the refractory was noted, making the tempera- 
ture of failure rather hard to define. This type of slagging was charac- 
teristic of the Detroit and Lowellville ashes. It has been pointed out 
that the Peoria and Cahokia ashes were similar to one another in that 
they showed action at lower temperatures and the Chicago and Nanti- 
coke ashes represented an intermediate stage between the two extremes. 
The Chicago ash did show a feldspar development and dark, high iron 
glass, but the temperature of attack was generally over a greater range 


than 25 to 50°F. 

‘ The refractoriness of the Lowellville ash was evi- 
(6), Soweiriie Aah dent in that no thin sections could be made until 
2500°F. At this temperature the slag was composed of a high content 
of anisotropic material in a dark brown glass matrix. The anisotropic 
material was primarily mullite which appeared to be developing around 
vitreous clay or kaolinite material. Occasionally a feldspar crystal or free 
quartz grain was noted. The ash was low in iron and if any iron-bearing 
minerals were present they had gone into solution before 2500°F, staining 
the glass red or brown in color. On increase in temperature the glass con- 
tent of the ash increased and the anisotropic materials went into solution 
until at 2700°F the slag was virtually entirely glass. 


(B) Mineral Characteristics of Refractories 


Although the purpose of this investigation was to determine the range 
of gradual attack for various refractory and-coal-ash mixtures, certain 
definite and related changes were observed in both the refractory and coal 
ashes as they were studied over the various temperature ranges. 

According to Klein’ kaolinitic material, on heating, becomes entirely 
isotropic after its water of combination is driven off; above 1200°C 
(2192°F) an incipient dissociation began, into two isotropic substances, 
one of which had an index lower than 1.50 and the other an index higher 
than 1.60. Between 1400°C (2552°F) and 1450°C (2642°F) sillimanite 
(mullite) developed. The higher refracting amorphous material previously 
mentioned Klein believes to be an amorphous phase of sillimanite. 

R. E. Somers” found similar results in heating various types of clays, 
except that an isotropic structure did not develop at so low a temperature 
as Klein found. 

Mellor" states that crystals of sillimanite (mullite) can develop abun- 

A. A. Klein, Constitution and Microstructure of Porcelain,”’ Trans. Amer. 
Ceram. Soc., 18, 377 (1916). 

1” R. E. Somers, “High Grade Clays of Eastern United States,”’ U. S. Geol. Surv., 
Bull., No. 708, p. 292 (1922). 

11 J. W. Mellor, ‘Can the Firing Temperature of a Body Be Determined from the 
Microscopic Appearance?” Trans. Ceram. Soc. [Eng.], 16 [1], 71 (1917). 
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dantly in bodies that have not reached 1200°C (2192°F), and he considers 
the time factor an important conditioning variable. 

Ross and Kerr’? have shown that kaolin is not composed of a single 
clay mineral, but comprises at least three distinct minerals, namely, kaolin- 
ite, dickite, and nacrite. All three minerals conform rather closely to 
the chemical formula 2H,O0-Al,0;-2SiO2, but show distinctive dehydra- 
tion curves and break down by loss of water at different temperatures. 

Norton also found that time is an important element in the develop- 
ment of mullite in various whiteware bodies and that the formation of 
mullite crystals in vitrified ware takes place in the feldspar grains. 

A similar observation was made on the refractories used in this investi-— 
gation. First, the hydrous aluminum silicates tend to mat or fuse to- 
gether to a more or less vitreous groundmass (or matrix) which holds 
the free quartz. 

This vitreous structure at first takes the form of rather large grains; 
as the temperature is increased, a more uniform vitreous mass appears. 
Further increase in temperature is accompanied by a slow development 
of anisotropic material in this formerly vitreous groundmass. This 
development of anisotropic material is rather slow at first and later de- 
velops into rather mature crystals of mullite. This growth and develop- 
ment of mullite varies with the clay used and to a lesser extent with pre- 
vious treatment of the clay. 

The Dist. No. 2 and Dist. No. 3 clays showed an earlier and greater 
development of this anisotropic groundmass than the Dist. No. | clay. 
This structure had an effect on the degree and type of attack. Wherever 
this type of groundmass was pronounced, the slag appeared to start at 
the contact of slag and refractory and to corrode back in a clean even 
line, instead of penetrating here and there and washing out large portions 
of the refractory which would later be dissolved. This is shown fairly 
well in Figs. 7, 8, and 9, where there was a rather even refractory surface 
during corrosion. 

With the highly corrosive ashes, this mullite development in the re- 
fractory indicated a greater resistance to attack. This was more pro- 
nounced with the Peoria and Cahokia ashes; the Dist. No. 2 and Dist. No. 
3 refractories showed to better advantage than did those from the Dist. 
No. | field. 

This variation in mullite development was also noticeable in the dif- 
ferently fired refractories. Mullite developed earlier and in greater amount 
in refractories fired to cones 12 and 14 and a better resistance to the slagging 


12C. S. Ross and P. F. Kerr, “The Kaolin Minerals,’ Jour. Amer. Ceram. Soc., 
13 [3], 151 (1930). 

‘°C. L. Norton, Jr., “The Influence of Time on the Maturing Temperature of 
Whiteware Bodies, II,”’ zhid., 14 [3], 192 (1931). 
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by the more corrosive Peoria, Cahokia, and Chicago ashes was 
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in the cones 12 and 14 over the cone 6 refractories. 


A slightly greater mullite development was also noticed in 


TABLE V 


Maximum SaFE OPERATING TEMPERATURE 
(°F of Ash and Refractory Combinations) 


Peoria 


2400-2500 


2400-2500 


Chicago 


2400-2600 


2500-2600 


2500-2600 


2500-2600 


2500-2700 


2500-2600 


2400-2500 


2400--2600 


Ash 
Cahokia 


2400-2450 


2400-2500 


2500-2600 


2400-2500 


2500-2600 


2400-2500 


2500-2600 


2500-2600 


Nanticoke 


2400-2550 


2500-2600 


2500-2600 


2500-2700 


2600-2700 


2500-2600 


2450-2550 


2400-2600 


Detroit 


2500-2600 


2400-2600 


2500-2600 


2600-2700 


2600-2750 


2500-2600 


2500-2600 


2500-2600 


apparent 


the very 


Lowelliville 


2600-2700 


2600-2700 


2600-2700 


2600-2700 


2700-2800 


2600-2700 


2550-2650 


2600-2700 


fine grind, 16-mesh, over the fine grind, 6-mesh; here again an improve- 
ment in the resistance to slagging with the more corrosive Peoria ash was 
noticed, but no change was seen in the Chicago and Cahokia ashes. It 
would appear, therefore, that for highly corrosive ashes that show definite 


ST 1 
Dist. No. 1 
Dry press 2300-2375 
Fine grind 
Cone 6 
ST 2 
Dist. No. 1 
Dry press 2400-2450 
Fine grind 
Cone 12 
ST 3 
Dist. No. 1 
Dry press 2450-2500 
Fine grind 
| Cone 14 
ST 4 
| Dist. No. 1 
Dry press 2500-2550 ee 
Very fine grind 
Cone 12 
ST 5 
Dist. No. 1 
Stiff mud 2400-2600 ee 
Fine grind 
Cone 12 
ST 6 
Dist. No. 1 
Fine grind 
Cone 12 
| ST 7 
Dist. No. 2 
| Fine grind 
H Cone 12 
Dist. No. 3 
Dry press 2400-2500 eee 
grind 
me 12 
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attack around 2350°F it would be highly desirable to use a refractory 
developing a maximum amount of mullite at these temperatures. 
At higher temperatures (2700 to 2800°F), however, the developing 


of a large amount of mullite in the refractory was not necessarily an indi- - 


cation that it would resist attack well at these temperatures, because the 
development of mullite increased with increase in temperature and reached 
a maximum at the temperature of failure. Mullite, highly developed in 
a refractory at a temperature of 2700 to 2800°F, appeared to be more 
easily dissipated and dissolved by even a difficultly fusible ash than that 
moderately developed in a refractory at a temperature of 2400 to 2500°F 
by a more fusible ash. This may be due to the character of the glass sur- 
rounding the mullite crystals, although this supposition has not been con- 
firmed in the present study. 


VIII. Summary of Results 


Table V shows the complete summary of the “critical temperature 
range’ or the temperature range above which severe corrosion of the re- 
fractories would be expected for the forty-eight combinations, as deter- 
mined by the examination of the slides at successive temperature 
intervals. 

Table V also shows the variation in the ‘‘critical temperature range”’ 
with the degree of firing of the refractories. 

Increase in firing temperature of the refractory increased the resistance 
to attack of the more highly corrosive ashes, such as the Peoria and Cahokia, 
that is, cone 12 showed an improvement over cone 6, and cone 14, an im- 
provement over cone 12. The more moderately corrosive ashes, as the 
Chicago and Nanticoke, attacked the refractory fired at cone 12 less than 
that fired at cone 6, but further increase in firing temperature to cone 14 
did not help. 

The more refractory ashes, as the Detroit and Lowellville, were little 
affected by the use of the higher-fired refractories and with the Detroit 
ash, cone 12 refractory did not show quite so well as cone 6. 

A comparison of the variations in the “critical temperature range” 
with the fineness of grind of the clays is seen in Table V. 

By change of grind from fine, 6-mesh, to very fine, 16-mesh, an im- 
provement was noted with the Peoria, Nanticoke, and Detroit coal ashes. 
The remaining ashes, Cahokia, Chicago, and Lowellville, showed no im- 
provement. Inasmuch as the first three ashes represent highly corrosive, 
moderately corrosive, and relatively noncorrosive ashes, all showing an 
improvement, and the last three also representing highly corrosive, moder- 
ately corrosive, and noncorrosive ashes, all showing no improvement, 
the chances for improvement in resistance to slagging are about equal 
with increase in fineness of grind of the refractory. 
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A comparison of the “critical temperature range’’ with the method of 
fabrication of the refractories is given in Table V. 

With every coal ash, whether highly corrosive or noncorrosive, the 
stiff-mud brick showed to best advantage. The hand-made brick showed 
slightly better results than the dry press with the Peoria and the Detroit 
ash; otherwise they were in exact agreement. 

The Dist. No. 2 and Dist. No. 3 clays showed better than the Dist. 
No. | clay with the more corrosive Peoria and Cahokia coal ashes. With 
the moderately corrosive ashes the Dist. No. 2 and Dist. No. 3 clays were 
slightly inferior to the Dist. No. 1 clays. With the more refractory ashes 
the Dist. No. 3 and Dist. No. | clays were slightly better than the Dist. 
No. 2. These differences were very slight and it should be emphasized 
here that these clays represent only one clay from each district and hence 
all clays from the districts would not necessarily stand in the same relation. 


IX. Conclusions 


The following conclusions may be drawn from the data reported: 


(1) The test showed certain distinct differences in the “critical tem- 
peratures” for the different refractories with a given coal ash. Although 
the “critical temperature’’ for all refractories did not stand in the same 
order for the various ashes, the variations among ashes were greater than 
among refractories. 

(2) Generally speaking, the ‘‘critical temperature’ varied as would be 
expected from the chemical composition and fusibility of the ash; that is, 
it decreased with increasing flux content and with decreasing softening 
temperature. 

(3) With the more easily fusible ashes the “‘critical temperature’ 
increased with increasing content of mullite in the refractory; it was 
slightly higher for the refractories from the Dist. No. 3 and Dist. No. 2 
than for those from the Dist. No. '1 fields, although, as pointed out, it does 
not follow that this is necessarily true for all refractories from these dis- 
tricts. The mullite content of the refractories and, hence, the “critical 
temperature’’ also increased with the firing temperature of the refractory. 

(4) Although the fineness of grind made some difference in the ‘‘critical 
temperature,’’ the results were conflicting and not conclusive. 

(5) Refractories made by the stiff-mud process showed a somewhat 
higher ‘‘critical temperature’ than those made by the hand-made or dry- 
press process. 

(6) Although with certain combinations of ash and refractory the 
“critical temperature’ could be defined easily within a range of 50°F, it 
could not be defined for most combinations more closely than 100°F and 
with some, extended over an even wider range. ‘“‘A long range indicates 
that the solution of the refractory starts at the lower end of the range and 
the rate gradually increases with increase in temperature. Whether the 
rates of solution at the upper limits of a short and long range will be the 
same can not be stated.” 


More work along these lines could well include (a) studies similar to 
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the present in controlled reducing atmospheres, or studies with the iron 
in the slag having known and various ratios of FeO to Fe,O;; (6) petro- 
graphic determinations of the minerals developed in coal ashes and re- 
fractories when separately heated; (c) determination of the viscosity of 
slags; (d) further and closer study of the glasses for more accurate identifi- 
cation of their composition; and (e) the extension of the study to other 
refractories, as alumina, silicon-carbide, kaolin, and mullite. 

The work was carried on under the direction of R. A. Sherman, 
Acknowledgment fej Engineer, and C. E. Williams, Assistant Director, of the 
Institute. Special thanks are due to T. A. Klinefelter, Superintendent, and E. P. 
Rexford, Research Associate for A.S.M.E., of the Columbus Branch of the Bureau of 
Standards, whose ready coéperation in getting the work under way was invaluable. 


The author is also indebted to W. J. McCaughey, Professor of Mineralogy, Ohio State 
University, for aid in petrographic interpretation 
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A CLASSIFIED REVIEW OF REFRACTORY SLAG TESTS* 


By Haroxp EB. Smpson 


ABSTRACT 
The literature on refractory slag tests is reviewed. The various methods are divided 
into eight different classifications and references to the literature are given. 


I. Introduction 


A considerable amount of time and money has been expended in the 
attempt to develop a satisfactory test that will evaluate the ability of re- 
fractories to resist slag action. A survey of the literature discloses the 
wide variety of tests studied. 


Norte: Because of the desire for brevity and conciseness, detailed descriptions of 
apparatus and methods are omitted; references to the literature are indicated, however, 
and further details may be obtained in the original literature. 

Ferguson! has given a splendid review of the literature on laboratory slag tests for 
refractories. A similar, yet amplified, classification used by the above author has 
been adopted in this paper and is believed to include all types of tests. In order to 
avoid duplication, only those references to the work done subsequent to the above 
article are given. 

II. Measurement of Slag Penetration 


Miehr, Kratzert, and Immke?* amplified the penetration test by taking 
measurements on the specimen before and after slagging to include (1) 
the slag solubility number and (2) the slag penetration number. A 
cylindrical hole was made in the surface of the brick and 50 grams of slag 
were placed in the hole. The test piece was heated to 100°C above the 
fusion point of the slag, usually 1200 to 1400°C. The temperature was 
maintained for one hour. A section was cut through the brick and the 
progress of solution and penetration noted. 

Salmang* investigated the action of acid, basic, and neutral synthetic 
slags on refractory materials. The powdered synthetic slags were placed 
in crucibles and heated to various temperatures for various lengths of time. 
After heating, the crucibles weré broken in two and the conditions of the 
slag, penetration or attack on the bonding material of the crucible, and 
the penetration and attack of the body of the crucible were determined. 
The results of these studies using twenty-six slags were compared. 

This work was continued by Salmang and Schick‘ who found that the 
order of corrosion of pure oxides on fireclay crucibles was as follows: PbO, 
FeO, MnO, CaO, Fe:O;, KxO, NazO, Mn:O;. Mixtures of the oxides 
had less influence than the pure oxides. 


* Revised copy received June 3, 1932. 

1'R. F. Ferguson, Jour. Amer. Ceram. Soc., 11 [2], 90 (1928). 

? W. Miehr, J. Kratzert, and H. Immke, Tonind.-Zig., 51, 121 (1927); Ceram. Abs., 
6 [10], 449 (1927). 

* Herman Salmang, Stahl Eisen, 47, 1816 (1927); Ceram. Abs., 7 [2], 85 (1928). 

‘Herman Salmang and Friedrich Schick, Arch. Eisenhiitienwesen, 2, 439 (1929); 
Ceram. Abs., 8 [12], 890 (1929). 
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Miksch and Salmang® extended the work to the action of simple and 
complex slags on magnesite crucibles. Singly, KxO, Na,O, PbO, FeO, 
Fe,0;, MnO, Mn,O;, SiOz, and CaS do not attack, while P,O; and 
B,O; do so strongly. A corroding action was shown only by binary or 
ternary slags which contained either P,O;, B:O;, SiOz, or, to a less extent, 
Al,O; in excess. The attack of ternary slags is less than binary. Smaller 
amounts of FeO and CaO in ternary slags cause stronger attack than do 
larger amounts (the effect of CaO is the greater), while the reverse is true 
with MnO. That magnesite is less easily slagged than is fire clay is ex- 
plained by the assumption that it loses its strongly basic characteristic 
at these temperatures. 

Salmang and Schick,* in investigating the corrosive power of various 
synthetic slags, found that oxides of the MO type (M = metal) react 
as bases, while those of the type MO; react as acids. The latter oxides 
do not attack fire clay and check the attack of bases. ° In silicz <> fusions 
Fe,O; is stable up to 1580°, while MnsO; decomposes at 1500°. The 
alkali oxides behave as weak acids at these high temperatures, while the 
alkali-earth oxides act as strong bases. P,O; checks the attack of bases 
and when present in large amounts in the slag the excess attacks strongly. 

Hebestreit’ measured the penetration of a high lime blast-furnace slag 
and a high iron slag by means of a planimeter. The refractories used 
varied over a wide range in AlO; and SiO, content. The slags were 
pressed into drilled holes made in the brick samples and then fired to 
1460°C. Thecores from the drilled holes were used for porosity test pieces. 
The author correlates slag action with the large and small pore space in 
the refractory. A method for determining the porosity due merely to 
the large pore spaces and that due to both large and fine pore space is 
given. 

Budnikoff* placed powdered slag or glass in cavities made in testing 
samples. Graphite electrodes were attached to the cavities and the elec- 
tric current for heating could be regulated so as to maintain the required 
temperature. This arrangement for testing the stability of the refrac- 
tories to the action of slag was believed to correspond more exactly with 
prevailing industrial conditions. 

Salmang and Hebestreit® later used crucibles of 70: 30 mixture of fired 


* Rudolph Miksch and Herman Salmang, Arch. Eisenhiitlenwesen, 3, 313 (1929); 
Ceram. Abs., 9 [5], 357 (1930). 

* Herman Salmang and Friedrich Schick, Arch. Eisenhdtlenwesen, 4, 299 (1930); 
Ceram. Abs., 10 [5], 363 1931). 

7 Otto Hebestreit, “Uber die Abhangigkeit der Verschlackung von Schamotte- 
steinen von Fliissmittelgehalt und der Porositat,’’ Dissertation von der Technischen 
Hochschule, Aachen (1930). : 

*P. P. ‘Budnikoff, Building Materials, No. 4, pp. 35-42 (1930); Feuerfest, 6 [11], 
169 (1930); Ceram. Abs., 10 [4], 274 (1931). 

( Herman Salmang and Otto Hebestreit, Feuerfest, 7, 1 (1931); Ceram. Abs., 10 [5], 
353 (1931). 


> 
> 
3 


538 SIMPSON 


and unfired kaolin containing either 0.2 or 4% flux and had a porosity 
of +24 vol. %. FeO, as a slag, strongly attacked each type of crucible 
at 1500°. The action was greatest in the presence of 4% Na,O or TiOs. 
Refractories with 2 or 4% flux were attacked by the various slags only 
slightly more than those containing none. Tests on commercial brick 
showed that the action of blast-furnace or open-hearth slag is not directly 
dependent on porosity. Brick of the same chemical composition and 
porosity are attacked to the same extent only when the microstructure 
is the same. 

Hyslop and Biggs,’® in order to maintain a uniform temperature, ro- 
tated a crucible built up of four standard-sized fire brick cemented to- 
gether. The brick were set on end on a 12- by 12- by 4-inch block giving 
a crucible 6 by 6 by 4'/2 inches internal dimensions. This crucible is 
mounted through the bottom of an oil-fired furnace. After receiving a 
definite heat treatment, a synthetic slag is filled in two charges and the 
test continued for several hours, or until slag penetrates a joint. The 
crucible is broken when cold and the test brick removed for examination. 
One of the results given showed two brick of similar chemical composition 
but varying greatly in texture. The fine textured material showed deeper 
penetration. . 

Salmang and Kaltenbach'! measured the extent of attack with a standard 
fireclay crucible on the lower 10 millimeters of the crucible in square centi- 
meters of cross-section after sawing the crucible in two. A formula is 
developed showing the relation between attack in square centimeters and 
per cent bases and acids of the slag. It is pointed out that the oxides 
retain acid or basic character as to their corrosive action in the molten 
iron silicate slags. Basic character is exhibited by (in order of decreasing 
strength) CaO, CuO, PbO, BaO, FeO, NiO, and SnO; acid character 
by Fe2O3, SbzOs, SiO, NigOs, ZnO, SnO2, and Cr,O; (in order of in- 
creasing acid strength). Generally, RxO and RO oxides (excepting Zn 
and the alkali metals) promote corrosion; R:O3, ROs, and R,O; tend to 
prevent it. The corrosion at 1410°C is about 50% higher than 1320°C, 
indicating a 50% increased dissociation of the slags to the oxides. 


Ill. The Effect of Ash on the Fusion Point of the Refractory 


Nefedieva and Pacukov™ prepared (3:1, 1:1, 1:3) mixtures of refrac- 
tory and ash, both sintered and heated in a current of oxygen. The 
results showed in all cases, except one, a rapid decrease of fusion point 


J. F. Hyslop and H. C. Biggs, Trans. Ceram. Soc. [Eng.], 30, 288 (1931); Ceram. 
Abs., 10 [12], 844 (1931). 

11 Herman Salmang and J. Kaltenbach, Feuerfest Ofenbau, 7, 161 (1931); Ceram. 
Abs., 11 [3], 179 (1932). 

120. V. Nefedieva and N. B. Pacukov, Izvestiya Teplotekh. Inst. [Moscow], 5, 20 
(1929); Ceram. Abs., 8 [12], 894 (1929). 
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to a 25% ash content, after which the decrease was more gradual and 
regular. 


IV. Quantitative Measure of the Brick Dissolved or Otherwise 
Removed during a Definite Heat Treatment in 
Contact with the Slag 


Very little work has apparently been done by this method. 

Hyslop, Gumm, and Biggs,"* using a method similar to Coad-Pryor™ 
and Rosenhain,” studied the effect of corrosion and erosion phenomena 
on the macrostructure of refractories. Disintegration depends upon 
two factors, vis., (a@) the density of the solute-rich layer relative to the 
solvent, and (4) the size of the particles. 

If a light upward-flowing layer is formed, the material with large parti- 
cles is more rapidly broken up than that containing small particles. The 
reverse holds if a dense downward-flowing layer is formed, the finer the 
particles the more rapid being the corrosion. In the lead glass, refractory 
with the larger grog was more corroded than that with the finer, but in 
a soda-lime glass, the finer material was the more attacked. Hence, 
fine grog is recommended with lead glass and greater coarse grog with 
soda-lime glasses. 

Nefedieva and Pacukov amplified the following method of Nesbitt 
and Bell'’ to give quantitative results: A brick sample was weighed and 
measured and the size of the hollow in one of its sides was determined 
by means of a volumeter, using pure sand. Its porosity was also deter- 
mined. The hollow was then filled with ash and slag and the brick with 
the hollow upward was heated for a known period at a known tempera- 
ture. After being cooled, weighed, and placed with hollow downward 
on a fire-resisting crucible to allow any molten ash which might escape 
to collect in the crucible, it was placed in an oven and kept for the same 
length of time at the same temperature. After cooling, it was again 
weighed and measured and from the measurements of the hollow the 
degree to which the brick was attacked by the given ash sample could 
be determined. 

The authors also include the following physico-chemical processes oc- 
curring between the hot slag and refractory materials: (1) penetration 
of the slag into the pores of the material, in which case the porosity of 
the refractory and the viscosity of the slag are the most important factors; 
(2) change in the microstructure of the refractories, the fundamental 


T. w R. Gumm, and H. Biggs, Jour. Soc. Glass Tech., 10, 405 (1926); 
Ceram. Abs., 6 [6], 214 (1927). 

4 B.S. Coad- Pryor, Jour. Soc. Glass Tech., 2, 285 (1918). 

Walter Rosenhain, ibid., 3, 93 (1919). 

'© See footnote No. 12. 

"7 C. E. Nesbitt and M. L. Bell, Proc. A.S.T.M., [II] 16, 350 (1916). 
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factors of the stage being the temperature of the layer of the material 
saturated with the slag and the microstructure of the former; (3) de- 
struction of the softened material layer by the molten slag. In this case 
the quantity of the slag and the temperature are of primary importance. 


V. Quantitative Measure of the Brick Dissolved or Otherwise 
Removed during a Definite Chemical Treatment 


Bowmaker'* developed a quantitative test for testing the durability 
of glass tank blocks. A definite sized cube (1 by '/: by '/: inch) was 
weighed and subjected to the action of a solution containing 3 parts hydro- 
fluoric acid and 2 parts sulphuric acid for 3 hours in a closed leaden vessel 
provided with a cooled cover. The loss in weight of the test piece served 
as a measure of the resistance to solubility of the tank block. 

Partridge and Biggs” used the acid corrosion of Bowmaker”™ to include 
many different types of glass-house refractories as well as pot-clay mixtures. 
Glass corrosion tests were also made on the pot-clay mixtures by a crucible 
and comparison method. 

Miehr, with Koch and Kratzert*' used a similar method with slight varia- 
tions. They placed an added importance on a solubility figure of the 
mullite-free portion of the refractory in addition to the solubility factor 
and resistance factor of Bowmaker. The possibility of standardization 
is remote in view ot the diverse nature of the demands made upon tank 
blocks. 


VI. Qualitative or Quantitative Estimation of the Effect of 
Impact of Powdered and Molten Slag on the 
Hot Face of the Refractory 


Hursh” has applied this method to a rotating cylindrical gas-fired 
furnace, the test brick making up the walls of the furnace. Powdered 
slag is fed at a uniform rate through the burner at the top of the furnace 
and impinges with the blast on the vertical faces of the standard-sized 
test brick. A record of the volume of the test brick before and after the 
run, expressed in cubic centimeters loss per square centimeter of exposed 
face, is an indication of the slagging effect upon the brick. Various 
temperatures and different furnace atmospheres may be used in the test. 
The test is believed to duplicate service conditions and may be used as a 


258 ( ab C. Bowmaker, Jour. Soc. Glass Tech., 13, 130 (1929); Ceram. Abs., 9 [5], 
1 
J. H. Partridge and H. C. Biggs, Jour. Soc. Glass Tech., 14, 63 (1930); Ceram. 
Abs., 9 743 (1930). 
See footnote No. 18. 
21 W. Miehr, Jour. Soc. Glass Tech., 15, 30 (1931); Ceram. Abs., 10 [8], 576 (1931). 
22 R. K. Hursh, Trans. A.S.M_E., Fuels & Steam Power, 51 [22], 339 (1929); Ceram. 
Abs., 8 [12], 887 (1929). 


| 
| 
| 


| 
| 


REVIEW OF REFRACTORY SLAG TESTS 541 


means of comparing the relative resistance of different types of refrac- 
tories. 

Schaefer** used a furnace in which three or four standard blocks were 
heated by gas to 1600°C in one hour. The slag was poured through the 
top of the kiln at a speed of 500 grams in 40 minutes. Schaefer empha- 
sized the importance of volatile ingredients entering the pores of the re- 
fractory in the vapor state. 

Stromberg™* described a laboratory test furnace using a fuel oil burner 
and a powdered coal burner to introduce the slag. Thirty standard 
2'/s- by 4'/2- by 9-inch brick were built into a test panel and inserted in 
the wall of the furnace. Forty pounds of ash were fed into the furnace 
per hour for 48 hours at a temperature of 1350 to 1450°C. The slagging 
effect was estimated by the amount of brick eroded away, slag penetra- 
tion, and comparison with the standard brick. 

Schaefer and Baumhauer™ continued the method of sidewise blowing 
of slag dust on a vertical brick at high temperatures. He tested mag- 
nesite and silica brick. Various quantities of slag were used and the 
depth of penetration was measured. The results of slag penetration versus 
layer depth in millimeters are given as a measure of the degree of scorifi- 
cation. The quantity, thickness, density, and chemical composition of 
slag layers are also given. 

Hyslop and Biggs,” in attempting to develop a quantitative dura- 
bility slag test, rotated a refractory test piece (9 by 1.5 by 1.5 cm.) ina 
silit (perhaps SiC) rod furnace. At the requisite temperature flux was 
charged over the rotating refractory by means of a water-cooled spoon. 
The time taken for the flux to sever the test piece was taken as a direct 
measure of the durability of the refractory under the conditions of test. 


VII. Estimate of the Change in Chemical Composition of the 
Slag or of the Brick after a Definite Period of Interaction 


Mellor®’ showed by difference in analysis of the fuel ash and the flue- 
dust slag that this might offer a possible means of determining slag action. 
Dale** has stated, however, that the main experimental difficulty in effect- 
ing such a procedure is the problem of finding a containing vessel inert 


toward slag action. 
Wilson” studied the effect of ammonium chloride on fire brick and silica 


%3 J. Schaefer, Tonind.-Zig., 54, 1223 (1930); Ceram. Abs., 9 [12], 1051 (1930). 
* B. W. Stromberg, Chem. Met. Eng., 37, 685 (1930); Ceram. Abs., 10 [2], 123; 
[8], 574 (1981). 
% j. Schaefer and F. Baumhauer, Feuerfest, 7, 33 (1931); Ceram. Abs., 10 [8], 576 
(1981); Chem. Abs., 25, 3791 (19381). 
%* J. F. Hyslop and H. C. Biggs, nine. Jour., 8 (2), 52 (1932). 
sad tS W. Mellor, Trans. Ceram. Soc. [Eng.], 13, 12 (1913). 
A. J. Dale, ébid., 25, 326 (1925-26). 
et M. Wilson, ibéd., 23, 39 (1923); Ceram. Abs., 3 [10], 288 (1924). 
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brick. Weighed chips were placed in the furnace and subjected to am- 
monium chloride gas at various temperatures and time intervals. The 
results of analyses’ of representative samples before and after treatment 
were as follows: At temperatures between 700° and 1200°C, ammonium 
chloride removes iron and alumina from fire clay, or iron, alumina, and 
lime from silica brick. Silica brick should have a greater resistance to 
salty coal in coke ovens than fire brick. 

Firth, Hodkin, Turner, and Turner*® investigated the corrosion of fire- 
clay pots or crucibles by molten glasses. The melted glass was then 
analyzed for -he alumina and iron oxide increase over the calculated 
composition. This increase in alumina and iron oxide was taken as a re- 
sult of the corrosion of the pot. 

Hustin,*" in analyzing brick before being installed in a forge reheating 
installation and after eight days of severe corrosion, found the SiO, :Al,O; 
ratio decreased considerably. After the first eight days, corrosion ap- 
peared to decrease. Hustin states, ‘‘It is reasonable to assume that after 
the solution of fusible silicates‘and free silica the exposed portion of the 
brick becomes richer in alumina which acts as a protective surface against 
rapid attack.” 

Dale** also found by chemical analysis that the silica-alumina ratio 
in a slag formed by interaction of iron scale with 70% silica fire brick in 
a billet reheating furnace is greater than the same ratio in the original 
brick itself. This again shows preferential solution of SiO, by iron oxide 
under reducing conditions with a consequent concentration of the more 
resistant alumina on the exposed surface. 


VIII. A Record of the Progressive Alteration in the Temperature 
Gradient through a Wall, One Face of Which Is Exposed to 
the Solvent Action of a Corrosive Melt 


An investigation of corrosion effects under actual working conditions 
was made by the Glass Research Association.** Thermocouples were 
mounted to the walls of a glass tank at different depths and locations, 
a continuous record of variation in the temperature gradient through 
the walls during several months’ service. As a result, it was possible to 
draw up contour diagrams, illustrating clearly the velocity of wall-corro- 
sion and erosion in different parts of this special type of furnace. 

Sherman used a similar method in studying the temperature gradient 


* EF. M. Firth, F. W. Hodkin, D. Turner, and W. E. S. Turner, Jour. Soc. Glass 
Tech., 7, 218 (1923); Ceram. Abs., 3 [3], 68 and 69 (1924). 

1 R. Hustin, Chim. & Ind., 14 [5], 691 (1925); Ceram. Abs., § [12], 405 (1926). 

32 See footnote No. 28. 

33 Glass Research Association, Bull., ‘‘Investigation into Erosion of Tank Blocks,”’ 
1925. See Trans. Ceram. Soc. [Eng.], 25, 336 (1925-26). 

R. A. Sherman, Study of Refractory Service Conditions in Boiler Furnaces,’’ 
U. S. Bur. Mines, Bull., No. 334 (1931); Ceram. Abs., 10 [6] 438 (1931). 
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produced in boiler refractories, but tests were conducted only over a few 
days’ duration and were not conducted to final failure of refractory. 

Data of this type are of extreme industrial value in suggesting change 
of furnace design, temperature control, the use of special refractories, 
of cooling devices, and of different types of fuel. 


IX. Microscopic Examination of the Interface of Refractory 
and Slag after a Definite Heat Treatment 


With constant improvement and broadening of microscopic technique 
the microscope has found ready application in the study of the corrosion 
and erosion of refractories. 

Insley® studied the corrosion of refractories in glassmelting furnaces 
by means of thin sections of the interface of refractory and glass from in- 
dustrial installations. Clay refractories below the glass line show a narrow 
white intermediate zone of mullite crystals between refractory and glass. 
The mullite crystals are embedded in a glassy matrix. Adjacent to the 
contact zone, but within the soda-lime glass, there is frequently found 
a small layer of hexagonal plates of corundum (Al,O;), from which Insley 
deduces the relative insolubility of corundum in the soda-lime glasses. 
The glassy matrix of the refractory is apparently attacked first, giving 
a highly viscous glass from which corundum is precipitated after a cer- 
tain alumina content is attained. Corundum is therefore believed to be 
less soluble in these basic fluxes than the aluminum silicate. Therefore, 
alumina refractories should offer greater resistance to attack. 

McDowell and Lee* made petrographic examinations of used and slagged 
boiler refractories and found that the principal phases present in the cooled 
slag were (1) plagioclase feldspar, (2) magnetite or hematite, (3) mullite 
with iron oxide in solid solution, and (4) glass. The interface between 
refractory and slag consists principally of mullite which, surrounded by 
the slag, has grown from fine needles to larger ones in the refractory. In 
high-alumina refractories where diaspore is present the stained interface 
is much thicker and grains of corundum are formed. Miullite is promi- 
nent on the outer surface but becomes mixed with corundum plates as 
the refractory is approached. 

McVay and Hursh* examined petrographically samples of refractories 
subjected to the rotary furnace** test. Fireclay brick resist slag penetra- 
tion because of the formation of a dense nonporous layer back of the 
slag contact caused by vitrification of the refractory. If there is a large 
amount of glass present, the grog particles are more easily eroded and 
removed. 


* H. Insley, Jour. Amer. Ceram. Soc., 7 [8], 583 (1924). 

* S. J. McDowell and H. C. Lee, ébid., 11 [1], 35 (1928). 

* T. N. McVay and R. K. Hursh, ibid., 11 [11], 868 (1928). 
% See footnote No. 22. 
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Diaspore brick are much more deeply penetrated by the slag, since on 
account of their high temperature of fusion they are still quite porous 
at furnace temperatures. After the pores are filled with the slag, further 
penetration is retarded. 

Klinefelter and Rexford® have developed a method wherein slag con- 
tained in refractory crucibles is quenched after receiving a definite heat 
treatment. By studying petrographic thin sections prepared from these 
quenched samples of slag and refractory, the authors concluded thet 


to obtain a relatively low corrosive slag, conditions should be such that the slag 
solution is well saturated at all times with solid phases formed from constituents of the 
slag only. This involves the determination of three temperature ranges: (1) the 
lower temperature range where slag is saturated with solid phase originating from its 
own components; (2) a critical temperature range, where most of the crystalline 
phases from the slag components have come into solution and the slag is mostly liquid; 
and (3) the upper temperature range, where the temperature is high enough to permit 
the brick components to unite with those of the slag to cause supersaturation and re- 
crystallization of a solid phase. 

The temperature should be kept below the critical range, as immediately 
above it severe corrosion of the refractory can be expected. 

It is obvious from the above review that a wide variety of factors are 
contributory in the slagging of refractories. All or a part are instru- 
mental in effecting failure and some are more important than others 
under certain conditions. 

None of the laboratory slag tests so far siete appears to be able 
to take into consideration all the factors involved and properly weigh 
them. If large units are used, careful and accurate control is hard to 
maintain, considerable time is consumed, large amounts of material are 
used, and considerable expense involved. If small units are used, the 
composition of the slag may change during the test with diminished 
chemical activity and, furthermore, no account is taken of erosion. 

In the evolution of satisfactory laboratory tests, penetration was looked 
upon at first as being of maximum importance. The need of differentia- 
tion between penetration and solution or chemical attack was soon noted. 
The cone fusion method was the next step, but this method obviously 
ignored penetration and erosion effects. The trend of developments 
has all very definitely been toward a better definition of the chemical 
relations involved between slag and refractory. A test which would show 
chemical attack as well as penetration would obviously have the greatest 
value. A study of thin sections of slag and refractory with the polarizing 
microscope offers considerable promise in tracing the progress of attack 
of refractory by the slag. Progress in this teclinique will be watched 
with interest in the near future. 
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A STUDY OF HEATING AND COOLING RATES OF CHECKER 
BRICK* 


By AND R. M. Kino 


ABSTRACT 


A test simulating the heat absorption and emission of checker brick was developed. 
The results of such tests on fire brick of two sizes, made by three different processes and 
procured from four fireclay districts, are given and correlated with the bulk specific 
gravity and porosity of the brick. 


I. Introduction 


The object of this investigation was to determine the possible relation 
between certain physical properties of a checker brick and its ability to 
absorb and emit heat. A comparison was made of samples of different 
sizes, made by various processes, from four of the main (geographical) 
centers of fireclay mining. 


Il. The Test 


The test was designed to simulate regenerator conditions by alternately 
heating and cooling the test brick for a thirty-minute period between the 
extremes of 1800°F and 1400°F, and recording the temperature changes 
at the center and at the outside of the brick. 

(1) Materials Tested The fireclay brick tested represented first-grade 
refractories from Ohio, Pennsylvania, Missouri, 
and Kentucky. 

The brick used were soft mud (hand made), stiff mud (steam press), 
and dry press (power press). They were in two sizes, (1) 10'/, by 4'/2 
by 4'/: inches (checker brick), and (2), 9 by 4'/: by 2'/: inches (standard 
9-inch brick). 

All samples were obtained from one manufacturer who operates plants 
in the four districts represented, sc as to standardize conditions as much 
as possible. All samples were fired to cones 11 to 13. 

For purposes of comparison there were also tested one 10'/:- by 4'/:- 
by 3-inch fireclay brick and one 9- by 4'/:- by 2'/s-inch insulator brick. 
(2) Apparatus Figure | illustrates the equipment used for the test. 
The following physical tests obtained for each 
brick were (a) porosity, (6) bulk specific 
gravity, (c) apparent specific gravity, and (d) true specific gravity. 

Porosity was obtained by the gas-expansion porosimeter.' The values 
for specific gravity were obtained by the standard test methods. 


(3) Physical Properties 


* Presented at the Annual Meeting, AMERICAN Ceramic Socrety; Cleveland, Ohio, 
February, 1931 (Refractories Division). Revised copy received March 17, 1931. 

1 E. E. Pressler, “‘A Simple Brick Porosimeter,” Jour. Amer. Ceram. Soc., 7 [2], 
154-59 (1924). 
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Interpretation of Curves and Data 


A typical time-temperature curve illustrating the rate of heating and 
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Fic. 1.—A, thermocouple; 


B, baffle; 


C, refractory support; D, 


insulating front; E, sheet-iron casing (bent); F, test brick; G, elec 
tric furnace; H, heating elements; J, duct for lead wires; J, cooling 
hole; K, backboard; L, stack setting; M, duct to stack; N, sheet- 
iron stack; O, granular insulation. 


cooling of a checker brick is shown in Fig. 2. 


The heating-up curve of 


the outside of the brick is nearly parabolic, flattening out as it approaches 
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time-temperature 
curve. A, difference between maxi- 
mum inside temperature and maximum 
outside temperature; B, difference be- 
tween minimum inside temperature and 
minimum outside temperature; c 
difference between maximum and mini- 
mum inside temperature; D, time lag 
of maximum inside temperature be- 
hind maximum outside temperature; 
E, time lag of minimum inside tem- 
perature behind minimum outside 
temperature. 
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the higher temperature. The cooling 
curve is the inverse of the heating-up 
curve, flattening out as it approaches 
These curves, 
however, are determined by the con- 
ditions of the experiment. 

The rate of the temperature change 
of the inside of the brick follows the 
path of a sine curve, in which the 
cooling curve is symmetrical with the 
heating-up curve. 
rounded for the larger sized brick and 


the lower temperature. 


This curve is more 


is also influenced by the conditions of 
the experiment. 

When the furnace is reversed after 
heating up, the inside of the brick 
continues to rise in temperature, in- 
dicating that heat at some _ inter- 
mediate point in the brick is being 
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transmitted to the center and to the outside of the brick at the same time. 
A similar condition exists when the furnace is reversed after a cooling 
period. Heat from the center and from the outside of the brick is being 
transmitted to an intermediate point between the center and outside of 
the brick. 

The slope of the inside temperature curve represents the rate of rise 
of temperature of the inside of the brick. This is an indication of the rate 
of heat absorption or heat diffusivity in brick of the same material, size, 
general composition, specific heat, specific gravity, and heat conduc- 


TABLE I 
Temp Lag Bulk App True 
Size diff period Porosity sp. gr sp. gr sp. gr 
Field and Process (inches) (°F) (minutes) (%) (g./ee.) (g./ee.) (g. /ec.) 
Ohio hand made 9 x 4'/, x 2'/, 150 8 25.16 1.94 2.59 2.72 
steam press 150 15.96 2.14 2.55 2.75 
power press 150 8 18.48 2.11 2.59 2.74 
Pa. hand made = 125 8 20.638 2.08 2.62 2.73 
steam press = 125 8 16.67 2.16 2.509 2.71 
power press ” 125 8 17.69 2.09 2.53 2.72 
Mo. hand made - 175 8 25.79 1.97 2.66 2.73 
steam press ry 175 s 17.33 2.20 2.66 2.73 
** power press ‘ 175 8 20.76 2.08 2.62 2.71 
Ky. hand made 7 150 9 27.68 1.93 2.66 2.71 
* steam press - 150 9 20.70 2.13 2.68 2.70 
power press ? 150 9 19.49 2.12 2.63 2.70 
Porous insulator e 175 6 73.34 0.57 2.13 
Fire clay 10'/ x 4"/2x3 125 10 27.06 1.92 2.63 
Ohio hand made 10'/2 x 4'/2 x 4'/¢ 75 18 22.34 1.99 2.56 °2.72 
steam press - 75 18 15.76 2.11 2.51 2.75 
power press 75 18 22.05 2.05 2.63 2.74 
Pa. hand made 75 #19 16.00 2.10 2.50 2.73 
power press ” 75 19 17.01 2.02 2.44 .2.72 
Mo. hand made i 100 18 22.34 2.02 2.60 2.73 
steam press - 100 i8 15.20 2.18 2.57 32.73 
power press 100 18 23.68 1.95 2.55 2.71 
Ky. hand made Vs 75 19 22.11 2.05 2.55 2.71 
steam press 75 «£18.89 2.13 2.62 2.70 
** power press as 75 18 19.00 2.06 2.55 2.70 


tivity. If the slope is steep, the rate of heat absorption is high; if 
the slope is flatter, then the rate of heat absorption is low. As the time- 
interval is held constant at a one-half hour period, the difference between 
maximum and minimum inside temperature is a measure of the rate of 
heating of the brick. This value will be called the temperature dif- 
ferential. 

Table I gives the temperature differential values and the physical 
properties of the brick tested. It is to be noted that there is an apparent 
physical similarity between the brick tested in regard to apparent and 
true specific gravity. Bulk specific gravity in general varies as the po- 
rosity. 

There is no marked relation between the heat differential values of the 
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brick of one size and their porosity or bulk specific gravity. There is, 
however, a marked variation of heat differential values as to source of 
brick; brick from Missouri have the highest values, Ohio and Kentucky 
next, and Pennsylvania the lesser values. Evidently the physical proper- 
ties of a brick which are dependent upon the original source of the clay 
are more important than such properties as porosity which are imparted 
by process of manufacture. 

The lag of the inside temperature behind the outside temperature is 
the same on reversing the furnace, whether heating up or cooling down. 
This indicates that the rate of absorption at the surface and transfer of 
heat to the center of the brick is equal to the rate of transfer from the 
center and emission of heat from the surface of the brick. 

From a study of the curves for the 10'/2- 
by 4'/,- by 4'/2-inch, 10'/»- by 4'/2- by 3-inch, 
and 9- by 4'/:- by 2'/:-inch brick shown in 
Fig. 3, it is evident that the lag of the 10'/:- 
by 4'/2- by 4'/2-inch brick is greater than that 


i of the smaller sizes. The inside temperature 
curve is also more rounded. This indicates 
that the longer the lag time the greater the 
period of counterflow of heat to and from 


intermediate points, and consequently the 
thinner brick should be able to absorb and 
emit heat more readily than the thicker brick. 
The relative average values from Table I as 
measured by lag period are 18:10:8 for 4'/:- 
by 3- by 2'/:-inch thickness, respectively. 

The inside temperature curve of the porous 
insulator brick, shown in Fig. 3, indicates that 
it heats up more rapidly than the denser fireclay 
brick. The lag time is consequently shorter. 

There has been a difference of opinion as to whether a highly porous 
brick with a large heat contact surface due to the channel pores would 
absorb and emit a greater quantity of heat than a very dense brick of the 
same material with a relatively small contact surface. 

In a very porous brick the rate of temperature rise is greater than in 
a dense brick, but the total heat absorbed will be greater in a dense brick 
than in a porous one, due to its weight. Therefore, the total heat ab- 
sorbed in a given time would be a function of the bulk specific heat (heat 
capacity per unit volume) and rate of temperature rise of the inside of 
the brick. 

The point at which the amount of heat absorbed is the greatest might 
be a very dense brick, it might be an intermediate point, or it might be 
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a very porous brick. Further work would be required to establish this 
optimum point. 

If one compares an extremely porous checker brick with many channel 
pores to a dense brick, as one would compare a regenerator with its flue 
system to a regenerator made of one huge solid fireclay block, then it is 
conceivable that a very porous checker brick might be more efficient than 
a very dense checker brick. In practice, however, such a porous brick 
would soon become glazed over or the pores clogged with flue dust. 


IV. Conclusions 


The data indicate that there is no marked difference in the rate of ab- 
sorption and emission of heat by fireclay checker brick due to a difference 
in porosity of the brick as manufactured by the usual processes. 

From a study of the rate of rise of temperature within the three sizes 
of checker brick, it is concluded that heat would be more readily absorbed 
by or transmitted from the smaller checker brick due to the difference 
in thickness. 

The rates of absorption of heat and the transfer of that heat to the 
center of a brick are equal to the rates of transfer and emission of the 
heat from the body. 

The rates of heat absorption and emission for the fireclay brick tested 


in this experiment have little variation due to process of manufacture, 
but they do vary in the following order as to source: greatest, Missouri, 
second, Ohio and Kentucky, third, Pennsylvania. 


Note: This paper is a contribution from the Ohio State University Engineering 
Experiment Station checker brick investigation. 


Lorp Hatt, O. S. U 
CotumBus, Onto 


A MODULUS OF RUPTURE CHART FOR CYLINDRICAL TEST 
PIECES* 


By R. G. 


ABSTRACT 


A three-variable alignment chart is presented which has been found useful for the 
solution of the modulus of rupture equation for cylindrical test pieces. The chart is 
easily prepared and its use eliminates routine calculations. Factors affecting the accu- 
racy are mentioned. 


I. Introduction 


A type of chart similar to that described in this paper has been previously 
presented.' That chart differs in form from the present one as it was 
prepared for use with rectangular test pieces. Since cylindrical test 
specimens also are used for modulus of rupture determinations, the present 
form has been prepared. 


II. Equations and Chart 


The modulus of rupture equation for cylindrical test pieces is as follows :* 


8PL 
modulus of rupture (Ib./sq. in.) 
load at rupture (Ib.) 


distance between supports (in.) 
diameter of specimen (in.) 


MR = 


Where MR 
P 


L 
d 


If the value of L is fixed this equation may be expressed in three variables. 
The value of L generally used is 5 inches. The equation becomes 


£ 9 7% 
MR = ~—— . =, or MR = 12.73 5, 
Reference to a standard text on graphical computation* revealed a form of 
nomographic or alignment chart, known as the Z chart. This form may 


be used for charting equations of the general type 


To chart the equation three axes were drawn, two of which were parallel 
and oppositely directed and the third, a diagonal which cut the first two 
(see Fig. 1). With the intersections of the diagonal as origins, the P 
and MR scales were laid off. The maximum value of P, the load, was set 
at 2000 pounds, and the maximum value of /R, modulus of rupture, was 
set at 20,000 pounds per square inch. Each axis was 10 inches long; 

* Presented at the Annual Meeting, AMERICAN CERAMIC SociETY, Washington, 
D. C,, February, 1932 (White Wares Division). Received March 2, 1932. 

'R.G. Mills, ‘Solution of the Modulus of Rupture Equation by Means of a Simple 
Four-Variable Chart,’’ Jour. Amer. Ceram. Soc., 14 [10], 729-32 (1931). 
? Standards Report, ‘‘Methods of Testing Electrical Porcelain,” ibid., 11 [6], 472 


(1928). 
8 Joseph Lipka, Graphical and Mechanical Computation, John Wiley & Sons. 
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therefore the scale for the P axis equals 200 pounds per inch and that for 
the MR axis equals 2000 pounds per 
square inch per inch. 

The d scale was then laid off on the 
diagonal axis. Limiting values of 0.5 
inch and 1.50 inches were chosen. 
The scale was graduated in 0.01-inch 
divisions, thus requiring 100 divisions. 
The d values were obtained by sub- 
stituting assumed values for P and d 
in the original formula and obtaining a 
value for WR. A straight line was 
then drawn on the chart from the 
MR value to the assumed P value. 
The intersection of this line with the 
diagonal axis was plotted as the as- 
sumed value of d. This calculation 
was made for each of the 100 values 
of d. 

Other methods exist for plotting the 
values of a variable on the diagonal scale which may be employed when 
circumstances will not permit the use of that described. 

III. Use 

The chart is direct-reading and is of the simplest form in that it requires 
no construction lines in order to use it. A straight edge is placed on the 
given load value, P, and on the value for the given diameter, d. The 
value for the modulus of rupture is then read directly from the intersection 


of the straight edge with the WR axis. 
Example: Given P = 1200 Ib. 
d = 1.15 inches 
Determine modulus of rupture 
The broken line in Fig. 1 represents a straight-edge joining the ? value of 
1200 to the d value of 1.15 and its intersection with the /R axis shows 
the VR value to be about 10,050, which is the calculated value. 


2000 


IV. Accuracy 


The accuracy of the chart is dependent upon its size, the limits of 
the variables, and the care used in its construction. Figure | is sufficiently 
accurate so that modulus of rupture values may be read which are within 
200 pounds of the calculated value. Ordinary testing requirements do 
not necessitate the use of such a wide range of variables and a chart 
prepared for such use would have a correspondingly greater accuracy. 


DEPARTMENT OF CERAMICS 
RuTGERS UNIVERSITY 
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THE EFFECT OF MECHANICAL PRESSURE ON THE 
IMBIBITIONAL AND DRYING PROPERTIES OF 
SOME CERAMIC CLAYS, I* 


By A. E. R. Westman 


ABSTRACT 

A number of ceramic clays in the plastic condition were held between water-perme- 
able pistons under mechanical pressure of from 200 to 20,000 pounds per square inch in 
contact with water at atmospheric pressure until equilibrium was reached; the water 
in the pistons was removed by compressed air, the pressure released, and the moisture 
content, density, drying shrinkage, and other properties of the clays determined. In 
every case, the moisture content and drying shrinkage decreased with increasing pressure 
and with some clays at high pressures expansion occurred on drying. Rather complete 
data are given for a number of clays and their theoretical and practical significance 
is discussed. 


I. Introduction 
In studying the forces which may act between clay and water, 


or clay, water, and air, a general method is to oppose the force 
under study by an external, controlled force. Thus, in ex- 


(1) Field 
of Study 


periments previously described by the writer,’ the capillary suction of a 
system of water, wet clay, and air was opposed by the pressure of the air. 
The experiments described in the present paper belong to a similar field of 
study in which forces acting between clay and water are opposed by 


mechanical pressure applied to the clay only, the water being free to move. 

Experiments in this field have been described by Mellor,? Terzaghi,* 
and Cunningham.‘ Mellor found that the water required by an earthen- 
ware body for maximum stickiness was 26.4% at atmospheric pressure and 
only 5.6% at 2850 Ib. per sq. in. Terzaghi applied mechanical pressure to 
a yellow, residual clay and a blue marine clay by means of a water-perme- 
able sand-filter which remained in contact with the clays as the pressure 
was released. With clay layers one centimeter thick and pressures up to 
285 Ib. per sq. in., he found that at least 24 hours were required for equi- 
librium, that approximately one-third the water of plasticity could be 
removed, and that cyclic loading showed hysteresis effects. He pointed out 
the analogy between mechanical pressing and air-drying and estimated that 
capillary forces during air-drying exerted pressures of 2400 and 4800 Ib. per 
sq. in. for the residual and marine clays, respectively. Cunningham, 
working primarily with clay slips, centrifuged clay pastes, decanted the 
supernatant water after the centrifugal force had been removed, and 

* Presented at the Annual Meeting, AMERICAN Ceramic Socrety, Washington, 
D. C., February, 1932 (White Wares Division). Received June 20, 1932. 

1A. E. R. Westman, “The Capillary Suction of Some Ceramic Materials,” Jour. 
Amer. Ceram. Soc., 12 [9], 585-95 (1929). 

2 Trans. Ceram. Soc. [Eng.], 21, 91 (1921-22); sbid., 29, 177 (1930). 

*C. Terzaghi, ‘Principles of Soil Mechanics,” Eng. News-Rec., McGraw-Hill Pub- 


lishing Co. (1926). 
4G. E. Cunningham, ‘“‘The Mechanism of Plastic Flow,”’ Jour. Phys. Chem., 35 [3], 
796-814 (1931). 
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determined the moisture content of the residues. His highest speed 
corresponded to a pressure of about one-tenth that used by Terzaghi. 

The experiments to be described were undertaken with the 
(2) Purpose 

two-fold purpose of determining the properties of well- 

known ceramic clays under high pressure and obtaining 
information regarding the feasibility of molding ceramic ware by subject- 
ing clay to pressure in contact with water which was free to move. With 
this in mind, the imbibitional and drying properties of the eight clays listed 
in Table I were determined at atmospheric pressure and at pressures of 
approximately 200 and 8000 Ib. per sq. in., and the rate of water removal, 
effect of still higher pressures, etc., were studied. The rational analyses 
given in the table were calculated from chemical analyses supplied by the 


TABLE I 


DaTA OBTAINED FROM CLAY COMPANTES 


Approximate 
Rational Analysis 


Clay Non- 


Name of clay 


Jernigan black ball 

Dorsetshire English 
ball 

Vallendar 


Florida kaolin 
Delaware kaolin 


Georgia kaolin 


Kentucky fire clay 
Grossalmerode 


Brand 
Jernigan 


Enfield crude lump 
Vallendar 


Edgar washed plastic 

No. 2 Golding china 
clay 

No. 1 Klondike 
washed lump 

No. 6 plastic 

Grossalmerode 


Mine location 


Paris, Tenn. 


Dorsetshire, England 

Vallendar-on-Rhine, 
Germany 

Edgar, Fla. 


Hockessin, Del. 
McIntyre, Ga. 


Mayfield, Ky. 
Grossalmerode, Ger- 


substance 


80 
70 


80 
92 


91 


91 
60 


plastic 
20 


30 


many 50 


clay companies, clay substance being considered the only plastic material 
present. 


In order to obtain reliable data on the imbibitional and 
drying properties of the clays at high pressures, it was 
necessary to develop an apparatus and procedure such 
that clay initially in the plastic state could be subjected to a known, 
steady, mechanical pressure in contact with water that was free to move, 
slaking of the clay and trapping of air being avoided. Pressure gradients 
in the clay should be small, equilibrium reached quickly, and means for 
recognizing it be provided. It was essential that all excess water be re- 
moved before releasing the pressure and that accurate moisture, volume, 
and drying shrinkage determinations be possible. Satisfactory removal of 
excess water could not be accomplished readily by the procedure of Ter- 
zaghi or Cunningham but was deemed essential in high-pressure work since 
immediate elastic expansion of the clay was to be expected when the 


(3) Technique 
Required 


— 
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pressure was released. These somewhat conflicting requirements were met 
satisfactorily by the apparatus and procedure to be described. 

(4) Apparatus As shown in 

Fig. 1, the 

apparatus included a press 

which could be assembled in 


a testing machine, a dial gage, 
and two capillary burettes 
provided with reservoirs. 
Figure 2 shows the detailed 
construction of the press, 
which consisted essentially of 
a ring and two permeable 
Fic. 1.—General assembly of apparatus pistons of medium steel. The 
ring was designed for an in- 
ternal hydraulic pressure of 22,000 Ib. per sq. in. with a factor of safety of 
one, and suffered no damage when used to press clay at 20,000 Ib. per sq. in. 


WA Screes er 
DISK 


LAB Fuinger 
= 
(permeable Pyston 
3K 


Grooves 


X Vaz 


C 


of DVSK (x2) 


oF centres 


Fic. 2.— Details of press. 


2% Z 
, O4 
| 


EFFECT OF PRESSURE ON SOME CLAY PROPERTIES 9090 


Each permeable piston consisted of a steel plunger, a steel disk, a bronze 
screen, a filter-paper support, and a filter paper. The plunger was 1*/, 
inches in diameter and had two closed-end longitudinal perforations con- 
nected laterally to '/s-inch pipe nipples. The steel disk had two groups of 
45 holes, '/s: inch in diameter at '/s-inch centers, separated by an unperfo- 
rated strip '/, inch wide along a diameter. On one face of the disk, the 
holes in each group were interconnected by grooves '/s inch wide and deep; 
the screen, which was cut from 40-mesh gauze, was wired to the other face. 
The grooved side of the disk was placed against the plunger so that each 
group of holes communicated with one, and only one, perforation in the 
plunger. The No. 123 C.S. & S. filter-paper support was in contact with 
the screen and carried a No. 50 Whatman hard filter paper. With most 
clays the filter-paper support was unnecessary. For proper functioning of 
the apparatus, a good fit between pistons and ring was necessary but 
friction was to be avoided. These somewhat conflicting requirements 
were met by nickel-plating the plungers and disks until they were oversize, 
rubbing them down to a snug fit, applying a thin chromium plate to reduce 
wear, and coating their curved surface with vaseline. 

The testing machine was a 50,000-pound hydraulic machine with an 
automatic load maintainer and a load indicator of the self-balancing type 
correct to less than 1%. The dial gage was graduated in ten-thousandths 
of an inch and had a spindle travel of */; inch. It was clamped to a flat 
brass bar fastened to the upper surface of the top permeable piston and 
recorded movements of the pistons relative to each other. Each capillary 
burette consisted of a 2.5-mm. inside diameter glass capillary clamped to a 
meter stick and provided with a side tube and two glass stopcocks labeled | 
and 2 in Fig. 1. They were calibrated gravimetrically with mercury. 
Heavy rubber tubing connected them to the permeable pistons, brass 
stopcocks (3, Fig. 1) being interposed. Similar stopcocks (4, Fig. 1) were 
provided at the other outlets of the permeable pistons to which compressed 
air could be applied. 

The clays were blunged for at least eight hours, allowed to 
(5) General 
endiiiinn dry to the plastic state on cloth-covered plaster bats, 
wedged thoroughly, and stored in damp jars. Disks 1*/, 
inches in diameter and '/, inch thick were molded as required in a plaster 
mold just prior to insertion in the apparatus. 

The apparatus was assembled as shown in Figs. | and 2 with a clay disk 
between the permeable pistons, stopcocks 1, 3, and 4 open, stopcocks 2 
closed, and water in the reservoir only. Sufficient pressure was applied to 
bring the clay into good contact with the pistons and ring, the air escaping 
through 3 and 4. By closing 1 and opening 2 and 3, the air in the perme- 
able piston and in contact with the clay escaped through 4 and was replaced 
by water from the reservoir. With 4 closed, the menisci in the capillary 
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burettes were adjusted to convenient starting points and the experiment 
commenced with 1 and 3 open and 2 and 4 closed. 

The pressure exerted by the machine was increased to 500 Ib. or 207 Ib. 
per sq. in., and readings of the dial gage and capillary burettes were made 
at two-minute intervals until the dial gage readings were constant for 8 
minutes. The pressure was then raised within a minute to the final value 
(if different from 500 Ib.) and readings were taken as before. The capillary 
burettes were disconnected, stopcocks 4 opened, and air at about 40 Ib. per 
Sq. in. pressure used to blow the water in the permeable pistons and in 
contact with the clay out through 3. Then the pressure exerted by the 
machine was released, the ring was pushed down on the lower piston by 
pressure applied through wooden blocks placed on either side, the upper 
permeable piston was removed, and the clay disk placed in a tared weighing 
bottle provided with a ground-in glass lid. 

For each clay, four such disks were made, two at final pressures of 207 Ib. 
per sq. in. and two at 8280 Ib. per sq. in. The moisture content of one of 


TABLE II 


SpEcIAL EXPERIMENTS WITH DELAWARE KAOLIN 


Moisture Content of Disks (grams 
water/100 grams dry clay) 


Procedure 207 Ib./sq. in. 8278 Ib./sq. in. 


(1) Usual (par. 5) 26.6 
(2) With water-saturated compressed air 26.8 
(3) Pressure released before purging apparatus 31.1 


each pair of disks was determined by drying at 110°C for 5 hours in accor- 
dance with AMERICAN Ceramic Society standards, handling of the disks 
and extraneous moisture changes being avoided by the use of weighing 
bottles. The plastic and dry volumes of the other disks were determined 
by methods based on the AMERICAN CERAMIC Society standards but re- 
fined so as to give accurate results with small disks by using weighing 
bottles, pycnometers, etc. At the same time their moisture contents 
were determined as a check on the first disks but were not necessarily as 
accurate since the disks were handled in making volume measurements. 
Disks of Delaware kaolin were made at 207 and 8280 Ib. 
per sq. in. (1) by the general procedure described in the 
previous paragraph, (2) by using water-saturated com- 
pressed air, and (3) by purging with compressed air immediately after 
rather than before releasing the pressure. The moisture contents of the 
disks, so prepared, are given in Table II and show that no appreciable 
drying of the clay was caused by purging with compressed air in the usual 
manner, and that large errors were introduced when the pressure was 
released before purging, particularly at the high pressure. 


(6) Special 
Experiments 


10.4 
9.7 
19.5 
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In connection with a number of special experiments, 
disks of Delaware kaolin were made by the usual 
procedure at 207 lb. per sq. in. and 8280 Ib. per sq. 


(7) Reproducibility 
of Data 


in. on several occasions during a period of six months. On each occasion 
two disks were made at each pressure; one was used for determining 
moisture content and the other for both moisture and shrinkage determina- 
tions. The duplicate moisture contents so obtained and the dates of the 
experiments are given in Table III and show that quite reproducible 


III 


REPRODUCIBILITY OF DATA 


Moisture Content of Disks of Batonene Kaolin (grams water/100 grams 
ry clay) 
Made at 207 Ib./sq. in. Made at 8280 Ib./sq. in. 


For For moisture For For moisture 
Date (1931) moisture and shrinkage moisture and shrinkage 


May 29 ' 26.17 9.42 9.59 
October 5 , : 10.38 9.67 
October 15 

October 30 

November 3 


Average 


results could be obtained by careful work, particularly at the low pressure, 
and that disks used for beth moisture and shrinkage determinations give 
accurate moisture values. 


II. Equilibrium Data 


The true specific volumes of the clays and their drying 
properties when made into hand-molded briquets are 
given in Table IV. The specific volumes were de- 
termined in kerosene by the American Society of Testing Materials 
Method D 153-27 using a water bath at 25°C, and the drying properties 
by a refinement of the AMERICAN CeRAMic Society Standard Method. 
In the table all weights are reported in grams per 100 grams of dry clay and 
all volumes in cubic centimeters per 100 cubic centimeters of dry clay. 
This permits ready visualization of the changes occurring on drying. The 
test values usually reported can be readily found from those in the table; 
thus column (2) gives the water of plasticity and 100 times column (7) 
divided by column (6) gives the volume drying shrinkage in standard units. 
Column (5) was obtained by subtracting 100 + (4) from (3) and gives the 
difference between the volume of the plastic briquet and the sum of the 
volumes of the clay and water of which it was composed. This difference 
in volume is called “air volume’ for convenience. It might be caused by 
swelling of the clay or by errors in measurement. 


"8 Jour. Amer. Ceram. Soc., 11 [6], 449-51 (1928). 


(8) Atmospheric 
Pressure 


26.42 26.45 
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Column (7) of Table IV shows that all of the clay briquets suffered a 
marked decrease in volume on drying. This was largest for the clays of the 
ball clay type and least for the china clay type. The air volumes of the 


TABLE IV 
PROPERTIES OF BRIQUETS HAND-MOLDED AT ATMOSPHERIC PRESSURE 


(Weights in grams/100 grams dry clay, vol. in cu. cm./100 cu. cm. dry clay) 
Dry clay Plastic briquet Dry Drying 


(true . briquet change 
specific Weight Total Water Air (total (total 
Clay volume)* of water volume volume volume volume) volume) 


(1) (2) (3) (4) (5) (6) (7) 
Jernigan black ball 38.42 45.0 218.0 117.6 0.4 162.4 —55.6 
Dorsetshire English 


ball 37.62 37.3 198.0 99.5 —1.5 144.6 —53.4 
Vallendar 37.07 40.1 211.2 108.5 +2.7 160.3 —50.9 
Florida kaolin 38.50 41.3 210.4 107.7 +2.7 163.4 —47.0 
Delaware kaolin 38.24 35.4 193.8 92.9 +0.9 164.2 —29.6 
Georgia kaolin 38.59 35.9 193.3 93.3 0.0 168.5 —24.8 
Kentucky fire clay 37.97 26.0 169.3 68.8 +0.5 136.6 —32.7 
Grossalmerode 37.78 23.3 162.9 61.9 +1.0 127.0 —35.9 


* In absolute cc./g. at 25°C against brass weights in air, multiplied by 100. 


plastic briquets, column (5), were negligible except possibly for Vallendar 
clay and Florida kaolin. 

Table V gives the properties of disks made from the 
clays by the general procedure of paragraph 5 with 
207 Ib. per sq. in. as the final gross pressure. Column (1) gives the mois- 


(9) Low Pressure 


TABLE V 
PROPERTIES OF CLay DisKS MADE aT 207 LB./sQg. tn. Gross PRESSURE 
(Weights in grams/100 grams dry clay, vol. in cu. cm./100 cu. cm. dry clay) 


Wet Disk Drying 

~— Dry Disk change 

Total Water Air (total (total 

Clay Weight of water volume volume volume volume) volume) 

(1) (2) (3) (4) (5) (6) (7) 

Jernigan black ball 30.6 30.1 178.0 78.6 —0.6 163.5 —14.5 
Dorsetshire English 

ball 28.4 27.5 171.6 73.3 —1.7 146.7 —24.9 

Vallendar 32.4 31.1 183.6 84.1 —0.5 161.6 —22.0 

Florida kaolin 32.5 32.5 18.1 &.7 -—0.6 165.9 —18.2 

Delaware kaolin 26.0 26.2 168.6 68.6 0.0 166.8 —- 1.8 

Georgia kaolin 28.7 28.6 173.5 74.3 —0.8 170.6 — 2.9 

Kentucky fireclay 19.3 19.1 150.0 50.3 —0.3 136.3 —13.7 

Grossalmerode 17.2 18.9 148.9 50.2 -—1.3 130.5 —18.4 


ture contents of the disks used for moisture determinations only and 
column (2) those of the disks used for both moisture and shrinkage de- 
terminations. The remaining columns are similar to those in Table IV. 
It will be noted that the moisture contents (2), total. wet volumes (3), 
water volumes (4), and drying changes (7), are much smaller than those in 


— 
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Table IV, that the air volumes are still negligible, and that the total dry 
volumes (6) are practically the same. The very small volume drying 
change of the china clays is particularly striking. 

Table VI gives the corresponding properties of disks of the 
eight clays made by the procedure of paragraph 5 with 
8280 Ib. per sq. in. final pressure, and in addition values for 
Delaware kaolin and an English china clay at twice this pressure. 

A comparison of the values in Table VI with the corresponding values in 
Table V shows still lower moisture contents (2), wet volumes (3), and 
water volumes (4). The air volumes (5) are relatively large except for the 
fire clays and the total dry volumes (6) are much smaller. Total volume 


(10), High 
Pressures 


TABLE VI 
PROPERTIES OF CLAY Disks MADE at 8280 LB./So. In. Gross PRESSURE AND 16,560 
Ls./Sg. IN. 
(Weights in grams/100 grams dry clay, vol. in cu. cm./100 cu. cm. dry clay) 
Wet Disk Drying 
- Dry Disk change 
Tota! Water Air (total (total 
Clay Weight of water volume volume volume volume) volume) 
(2) (3) (4 (5) 6) (7) 
8280 Ib./sq. in. 
Jernigan black ball 10.3 10.3 138.6 26.8 11.8 135.6 —3.0 
Dorsetshire English 
ball 13.8 11.0 138.8 29.5 9.3 138.4 —0.4 
Vallendar 14.2 13.1 150.8 35.5 15.3 148.4 —2.4 
Florida kaolin 11.7 12.0 140.4 31.3 9.1 138.6 —1.8 
Delaware kaolin 9.4 9.6 134.3 25.1 9.2 134.6 +0.3 
Georgia kaolin 11.9 11.3 144.3 29.3 15.0 143.8 —0.5 
Kentucky fire clay 8.0 7.4 120.9 19.6 1.3 126.8 +5.9 
Grossalmerode 9.1 10.1 27.1 26.7 0.4 124.7 —2.4 
16,560 Ib./sq. in. 
Delaware kaolin 6.6 126.6 17.4 9.2 126.8 +0.2 
English china clay 6.5 126.9 15.8 11.1 133.0 +6.1 


changes on drying (7) have become very small or negligible, or show a 
reversal of sign indicating expansion on drying. 

By increasing the pressure on the Delaware kaolin to 16,560 Ib. per sq. in., 
a further decrease in moisture content (2), total wet volume (3), water 
volume (4), and total dry volume (6) took place, but the air volume and 
drying change remained the same. The English china clay showed a 
pronounced expansion on drying after being pressed at 16,560 Ib. per sq. in 

Thus, for both the Kentucky fire clay and English china clay, quite 
significant expansions on drying were shown. That this was not due to 
errors of measurements was verified by the fact that the dry disks were 
much too large to go in the steel ring in which they had been made. 
The data in Tables IV, V, and VI showed that the eight 
clays fell into three groups which could be represented by 
Jernigan black ball clay, Delaware kaolin, and Kentucky 


(11) Graphic 
Presentation 
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fire clay. The volume data for these three clays are plotted graphically in 
Fig. 3, so that the changes occurring on pressing or drying may be visual- 
ized readily. ; 

The equality between the total dry volumes at atmospheric pressure and 
at 207 Ib. per sq. in. is quite evident and shows that this pressure does not 
produce changes in volume 


| C- 8280 which would not ordinarily 
8- 207 ts /sgin 2-8 500 £08 
S- weer occur on drying. For the 


z= Kentucky clay, the pressing 
anticipates somewhat more 
than one-half the drying 
change; for Jernigan about 
three-quarters, and for the 
china clay over 95%. At 
8280 Ib. per sq. in. the dry 
volumes of the three clays are 
much smaller than those or- 
dinarily obtained on drying 
Boll Fire Cty and the wet volumes are 


‘greater than the sum of the 


Fic. 3.—Volume data for typical clays at sev- volumes of water and clay for 
eral pressures. 


Wl 


VOLUME Absolvfe cucm/ 


the Jernigan and china clay. 
In each case the sum of the volumes of the clay and water indicates the 
total volume in the press before the pressure was relieved: the air volume 
is due to air sucked in on the release of pressure. 

The data of Tables IV, V, and VI show that by pressing 
clay disks in the plastic state between permeable pis- 
tons as described in paragraph 5, the following results were obtained: 
(1) Their plastic volumes could be reduced to equality with their usual dry 
volumes by the application of relatively low pressures, somewhat more than 
200 Ib. per sq. in. for china clays, and roughly 800 Ib. per sq. in. for more 
plastic clays; (2) this procedure eliminated nearly all shrinkage on drying; 
and (3) by using higher pressures the plastic volumes.of the disks could be 
reduced to less than their usual dry volumes; the release of pressure was 
usually accompanied by an increase in volume and an intake of air, and 
drying showed little or no shrinkage or else a definite expansion. 


(12) Summary 


Ill. Discussion 


The equilibrium data of the previous chapter were of 
theoretical interest in that the phenomena occurring 
in the usual treatment of clay could be examined in 
the light of those happening at several degrees of mechanical pressure. 
For example, the striking analogy between pressing between permeable 


(13) Theoretical 
Significance 
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pistons at low pressure under conditions which made cracking impossible, 
and air drying under conditions which were apt to cause cracking, threw 
some doubt on the usual explanation of drying cracks. This phase of the 
subject will be discussed in detail in a later paper in which further experi- 
ments will be described. The present discussion will be limited to a 
consideration of particle packing and clay differentiation. 
(14) Particle If only those mechanical pressures at which drying 
Packing shrinkage was negligible were considered, é.g., greater 
than about 250 Ib. per sq. in. for china clays and 800 Ib. 
per sq. in. for ball clays, the data obtained could be readily explained by 
specifying a system of flexible, mechanically weak, solid particles in solid 
contact with each other. Since the capillary forces set up on drying, as 
reported in a previous paper, would be less than the mechanical forces 
already applied, no change in volume would occur on drying. The con- 
solidation which occurred under high pressures would be due to crushing 
and flexing of the particles, the reversal or partial reversal of the latter 
accounting for the intake of air when the pressure was released. It ap- 
peared not only unnecessary but a disadvantage to consider that the 
particles were jelly-like or separated by an appreciable water film since 
either condition would anticipate a drying shrinkage which was not ob- 
served. The density of packing was not less than might be expected from 
such a system when the ease of crushing of the particles and their range of 
sizes were considered.*® 
At lower mechanical pressures it was necessary to account for drying 
shrinkage. This could be done, in part, by considering that the capillary 
forces which acted during drying were higher than the mechanical forces 
which had acted on the clay and, consequently, caused closer packing and 
crushing. Some modification of the assumed system of particles appeared 
necessary, however, since the high plastic volumes of such clays as Jernigan 
black ball would require a very loose packing which appeared inconsistent 
with their strength in the plastic state. The simplest modification was to 
consider that the particles were separated by water films whose thickness 
decreased with pressure and became negligible at high pressures. 
: _ As has been indicated by the grouping in Tables 
a entiation rv, V, and VI, the clays examined could be divided 
into three groups. The first group included Jerni- 
gan black ball clay, Dorsetshire English ball clay, Vallendar clay, and 
Florida kaolin, the second, Delaware kaolin and Georgia kaolin, and the 
third, Kentucky fire clay and Grossalmerode clay; for convenient reference 
they will be called ball clays, china clays, and fire clays, respectively. 
The most striking differentiation between the groups was shown by the 


*A. E. R. Westman and H. R. Hugill, ““The Packing of Particles,” Jour. Amer. 
Ceram. Soc., 13 [10], 767-79 (1930). 
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change in volume on drying which is given in the last column of Tables IV, 
V, and VI. At atmospheric pressure, the china clays have a relatively 
small change in volume on drying, the fire clays a somewhat larger change, 
and the ball clays a large change; at 207 Ib. per sq. in. the china clays have 
almost no volume change on drying, and the ball clays and fire clays, a 
small change; at 8280 Ib. per sq. in. none of the clays has a marked shrink- 
age on drying. In general, the china clays and ball clays differed greatly in 
their drying shrinkage at atmospheric pressure and in the pressure required 
to prevent drying shrinkage. The fire clays acted as ball clays diluted with 
nonplastic material, as might have been expected from their analyses 
(see Table I). 

The most striking difference between the ball clays and fire clays was 

shown by the packing ability of the fire clays. This was evident from the 
total dry volumes and the air volumes given in columns (5) and (6) of 
Tables IV, V, and VI. The fire clays evidently packed to a much greater 
extent at all pressures, although the difference tended to disappear at very 
high pressures, e.g., Delaware kaolin at 16,560 Ib. per sq. in., and, in 
addition, they tended to stay packed, drawing in very little air when the 
pressure was removed. These characteristics were probably due to the 
packing of the fine clay particles between the relatively coarse particles of 
nonplastic. 
The apparatus and technique described constitute a 
method of molding ceramic ware and although it is not 
the purpose of this paper to discuss its commercial value, 
it is interesting to compare it briefly with the usual plastic processes in 
which ware is molded in the plastic state and subsequently dried. 

With pressures just sufficient to prevent drying shrinkage, the new 
process is equivalent to the usual process of molding and that part of the 
drying process during which shrinkage takes place and allows closer 
control of the dry size; with higher pressures, much denser dry ware than 
that given by the usual processes is produced and the firing properties, 
which will be described in a later paper, considerably modified. Manv of 
the considerations which infiuence the choice of clays for the usual plastic 
processes, e.g., tenderness, drying shrinkage, etc., have no weight with the 
new process, thus simplifying the compounding of bodies. 

The most obvious disadvantage of the new process, e.g., the time re- 
quired for molding, was one that tended to disappear on closer examination. 
In molding the disks which have been described, the approach to equi- 
librium took place in two stages. The first stage, during which nearly all 
the water was removed, was completed almost as soon as the pressure 
reached its final value, the second stage required several minutes but 
resulted in only a small water loss. The saving in drying time should also 


(16) Practical 
Significance 


be considered. 
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From a more general viewpoint the rate at which shrinkage water could 
be removed from ware in the usual process was limited by the necessity of 
avoiding cracks and, even if cracking were not a factor, it would be limited 
by the rate of evaporation from the surface and the rate at which water 
was brought to the surface by such forces as capillary suction. With the 
new process none of these limitations applied and forces much greater than 
capillary suction were available. The latter is an important consideration 
when dealing with thick-walled ware. 


IV. Conclusions 


The following results are obtained when clays in the plastic state are 
pressed in contact with water between permeable pistons and the expressed 
water is removed before the pressure is released: 


(1) The effects of the shrinkage stage in air drying are obtained at 
relatively low pressures approximating those required to overcome the 
capillary suction of the clays. 

(2) Higher pressures increase the rate of water removal and give 
higher dry densities than air drying. 

(3) Ball clays and china clays appear to be sharply differentiated at 
low pressures but not at high pressures. 

(4) At high pressures many of the usual differences between clays 
disappear, e.g., drying shrinkage, tendency to crack, etc. 

(5) The water of plasticity can be removed more quickly than by 
air drying, and drying shrinkage, drying cracks, and variation in dry 
size are largely eliminated. 
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PETROGRAPHIC AND MINERALOGICAL STUDY OF THE UNDER- 
CLAYS OF ILLINOIS COAL* 


By Victor T. ALLEN 


ABSTRACT 


A study was made of the petrographical and mineralogical characteristics of Illinois 
underclays, which were found to be mainly potash beidellite purified before deposition 
under the conditions of the Pennsylvanian period. Feldspars, muscovite, quartz, and 
other minerals were mixed with the clay minerals during deposition in water, but later 
the carbonates were removed. The weathering profiles developed on the underclays 
resemble the Wisconsin till. 


I. Introduction 


For several summers, the State Geological Survey of Illinois has been 
studying in the field and in the laboratory the zones of weathering de- 
veloped on the older glacial deposits. Some similarity to the profile of 
weathering formed under poor drainage conditions on glacial material has 
been noted in the underclays of Illinois coal in connection with the detailed 
studies of Pennsylvanian stratigraphy.' It has therefore seemed desirable 
to study the underclays petrographically, to compare them with the 
weathered zones of glacial deposits, and to test Worthen’s proposal’ of 1866 
that these clays were the original soil in which the Pennsylvanian plants 


grew. This paper partially summarizes petrographic evidence that the 
features of the underclays were acquired in two stages, (1) by weathering 
and purification of the clay before and during deposition, and (2) by soil- 
forming processes operating im situ before the deposition of the coal. 


II. Profile of Poorly Drained Areas 


Leighton and MacClintock* recognize four divisions of the weathered 
zone above the parent material and these constitute ‘‘the profile of weather- 
ing.’ Under poor drainage conditions the profile possesses the following 
characteristics: 


Horizon 1, surficial soil; Horizon 2, light plastic leached clay containing 
resistant silicate minerals; Horizon 3, oxidized clay deprived of carbonates 
by leaching; Horizon 4, oxidized and unleached clay; Horizon 5, unaltered 


parent material. 


The plastic clay of Horizon 2 on the older drift sheets is called gumbotil. 
It is composed of beidellite* with albite, microcline, and perthite feldspars 


* Published with the permission of the Chief, State Geological Survey of Illinois. 
Received April 3, 1931. Presented at the Annual Meeting American CERAMIC So- 
ciety, Cleveland, Ohio, February, 1931. 

1J. Marvin Weller, ‘Cyclical Sedimentation of the Pennsylvanian Period and Its 
Significance,” Jour. Geol., 38, 121 (1930). 

*? A. H. Worthen, Geological Survey Illinois, Vol. I, p. 59, 1866. 

3M. M. Leighton and Paul MacClintock, “Weathered Zones of the Drift-Sheets of 
Illinois,” Jour. Geol., 38, 28-53 (1930). 

* Victor T. Allen, “‘Petrography of the Weathered Zones of Glacial Deposits.” 
(In press.) Abstracted in Bull. Geol. Soc. Amer., 41, 85 (1930). 


564 


STUDY OF UNDERCLAYS OF ILLINOIS COAL 565 


so intricately altered that it is impossible to decide where the feldspars leave 
off and where the surrounding clay begins (Fig. 2a). The ferro-magnesian 
minerals, such as hornblende and epidote, are partially or wholly changed 
to beidellite-nontronite. In Fig. 3a beidellite-nontronite can be seen 
taking up space formerly occupied by epidote. The alteration starts at the 
edges and penetrates inward leaving the boundary between the original 
mineral and the resulting clay extremely irregular, and this furnishes evi- 
dence of the formation of clay by weathering processes operating in situ. 
As the profile becomes well developed, the index of refraction of the clay 
increases with depth as is shown in the mature profile formed on the Kansan 
till at Fairfield, Iowa (see Table I). 


TaBLe I 


COMPARISON OF THE INDICES OF REFRACTION OF THE UNDERCLAYS AT VARIOUS DEPTHS 
WITH THOSE OF A MATURE PROFILE ON THE KANSAN DriFt 


Profile on Underclay Underclay Underclay Underclay 
Kansan Till No. 7 Coal No. 7 Coal No. 5 Coal No. 2 Coal 
Fairfield, lowa Chillicothe, Ill. Peoria, Ill. Mt. Sterling, Ill. Ripley, Ill. 


Depth Index Depth Index Depth Index Depth Index Depth Index 
from of from of from of from of from 


surface refrac- surface refrac- surface refrac- surface refrac surface refrac- 
(ft.) tion (in.) tion (in.) tion (in.) tion (in.) tion 

Horizon 1—surficial 
soil 1/, 1.567 1 1.552 1 1.547 


Horizon 2—plastic 
clay with only re- 
sistant silicates 


remaining 1/, 1.542 6 1.567 4 1.562 3 1.552 6 1.547 
2 1.542 8 1.562 8 1.562 8 1.562 12 1.562 
4 1.5847 11 1.867 21 1.562 12 1.5852 19 1.547 
Horizon 3—oxidized 
material leached 
of carbonates 6 1.567 17 1.547 
8 1.577 23 1.552 
10 1.567 
12 1.567 
Horizon 4— oxidized 
calcareous material 
Horizon 5—un- 
weathered parent 
material 13 1.567 47 1.562 
21 1.567 8 1.567 


III. Comparison of the Underclay with Gumbotil 


In the outcrops of many underclays noncalcareous clays grade downward 
into calcareous as if they were derived from calcareous clays by leaching. 
A brown humus zone is present below the coal and resembles Horizon | of 
the poorly drained profile. It passes down into lighter plastic leached clay 
that has been assigned® to Horizon 2. The lower part of the leached clay 


§ See footnote 1, p. 564. 
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Fic. 1.—Columnar section of the Pennsylvanian of Illinois show- 
ing repetition of cycles according to H. R. Wanless. Horizons 
from which underclays have been studied petrographically are 
indicated by a check. 


and the underlying calcareous clay are stained with iron oxides. The rusty 
appearance due to them is limited to the outer few inches, and is lacking in 
strip and shaft mines. Barite and gypsum are associated with it, suggest- 
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Fic. 2 (a).—-Feldspar (F) in Kansan gum- Fic. 2 (6).—Fresh andesine feldspar 


botil altered im situ to beidellite. Boundary ynderclay one-half inch below coal No. 7. 


so irregular that it is difficult to decide where Boundary sharp. Chillicothe, Ill. x 80. 
the feldspar leaves off and the clay begins E 
Fairfield, Iowa. X 80. 


ing that it is due to the oxidation of pyrite and is not necessarily connected 
with the profile: 

The underclays, which will be mentioned, have been selected from a larger 
group, the stratigraphic distribution of which can be seen in the columnar 
section of the Pennsylvanian prepared by H. R. Wanless (Fig. 1)? It is 
considered that each contributes to the problem here discussed. 


Epidote (E) altered to beidel- Fic. 3 (6) Biotite (B) if sandy part of 
lite-nontronite. Original outline can be made underclay of coal. No. 4. Near Mt. Ster- 
out, and speck of epidote is enclosed by ling, Ill. x 46. 
beidellite-nontronite Illinoian gumbotil. 


Fic. 3 (a) 


C. cut near Salem, Ill X 46. 
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The contact of the humus zone with the coal at the pit of the Illinois 
Clay Products Company, near Morris, Illinois, appears sharp (Fig. 4c), 
but upon closer examination much carbonaceous material can be seen in 


Fic. 4 (a).—Contact of Horizon 1 with Fic. 4 (b).—Horizon 2. Irregular patch 
coal. Pit of Illinois Clay Products Co., near of beidellite enclosing and surrounded by 
Morris, Ill. xX 46. quartz, anauxite, and muscovite. X 46. 


Fic. 5 (a).—Noncalcareous underclay 5 Fic. 5 (b).—Underclay 5 ft. below coal 
in. below coal No. 6. Orient No. 1 Mine, No. 6. Orient No. 1 Mine, West Frank- 
West Frankfort, Ill. Beidellite, quartz, feld- fort, Ill. Secondary calcite crystals fill a 
spar, and muscovite. X 46. former cavity near the center. X 46. 

the clay and layers of clay are interbedded with the coal. The clay is 

mainly beidellite and in Horizon 2 it may form irregular patches (Fig. 40) 

including and surrounded by other minerals, chief of which are quartz, 


anauxite, and muscovite. 
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The underclay in Orient No. 1 mine, West Frankfort, Illinois, is leached 
for four feet below coal No. 6, and is composed of beidellite, quartz, musco- 
vite, and feldspars. It rests upon a clay containing cavities filled with 
secondary calcite crystals (Fig. 5b), which are best explained by the deposi- 
tion of material leached from above. Similar action has been described 
in connection with the profiles of weathering on glacial drift, and this 
constitutes evidence of the activity of soil-forming processes at least to that 
extent. The processes have not gone far enough to remove the basic 
feldspars as they have in the gumbotil. Fresh andesine feldspar with 
sharp boundaries (Fig. 2) is present within one-half inch of No. 7 coal near 
Chillicothe. The clay surrounding it has about the same percentage of 
fluxes as in the gumbotil. If the removal of the fluxes were due to leaching 
in situ, the feldspars should be altered like those in the gumbotil. Since 
they are not, the alternative is that the clay was purified before deposition, 
that fresh feldspars were mixed with the clay during deposition, and 
that the soil-forming processes which followed were not sufficiently in- 
tensive to affect the feldspars. The latter possibility is supported by a 
study of the indices of refraction of the underclays at various depths below 
the coal. Four underclays are listed in Table I, and none shows the marked 
increase in refractive index with depth that the profile on Kansan till 
possesses. A decrease in alkalis or iron in the nontronite member de- 
creases the refractive index, and it would appear from the uniformity in 
refractive indices of the underclays that profile development has not pro- 
gressed as far as that on the Kansan till nor far enough to affect the clay 
minerals materially nearer the coal more than those at greater depth in 
the profile. 

Under the better drainage conditions of some glacial drift, beidellite® 
is carried downward and deposited in cracks and cavities with its cleavage 
plates parallel to the sides of the openings (Fig. 6b). The better drainage 
conditions afforded by the greater porosity of the Bernadotte sandstone 
would be expected to allow some downward movement of the beidellite in 
the sandy underclay below ‘the coal near Bernadotte, Illinois. Thin 
sections at two-inch intervals were prepared and the most favorable indi- 
cation of this action is shown in Fig. 6a. It is apparent that the process 
has only started. 

The underclay below a two-inch coaly streak representing the horizon of 
No. 4 coal near Mt. Sterling is sandy and contains greenish biotite which 
persists within a short distance of the coal. Under subtropical weathering 
biotite is leached and changes to anauxite.’ Leaching in this underclay has 
not been adequate to remove the coloring matter from the biotite. 

* See footnote 4, p. 564. 

? Victor T. Allen, ““Anauxite from the Ione Formation of California,” Amer. Mineral., 


13, 148-52 (1928); “The Ione Formation of California,”” Univ. of Cal. Pub., Bull. 
Dept. Geol. Sci., 18, 387-88 (1929). 
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Furthermore, it can be observed that the percentage of biotite and heavy 
minerals (specific gravity greater than 2.9) is more closely related to texture 


Fic. 6 (a).—Vertical streak of beidellite Fic. 6 (b).—Beidellite with cleavage plates 
in Bernadotte sandstone composed of quartz parallel to the sides of a crack in a well- 
and a few grains of feldspar, near Berna- drained profile on Wisconsin till, near 
dotte, Ill. xX 46 Urbana, Ill. xX 46 


Fic. 7 (a).—Carbonaceous material in Fic. 7 (6).—Fluvatile carbonaceous clay 
underclay 12 in. below coal at the pit of overlying auriferous gravel at Independence 
Illinois Clay Products Co., near Morris, Ill. Hill, Calif. X 46 
46. 


than to the depth below the coal, for it is higher in silt and sand than in clay. 
This suggests that the conditions of deposition and not weathering are the 
controlling factors. 
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IV. Conditions of Deposition of the Underclays 


Weller® and Wanless divide the section of the Pennsylvanian strata 
according to cycles of sedimentation. The typical cycle begins with a 
channel sandstone that grades upward into sandy shales and underclay 
which is overlain with coal. This part of the cycle is nonmarine. The 
shales and limestones overlying the coal are marine and complete the cycle. 
The repetition of cycles in the Pennsylvanian of Illinois arranged by H. R. 
Wanless is shown in Fig. 1. According to this concept the underclays are 
continental deposits intimately associated with fluvatile sandstones and 
shales. There is, however, the question as to whether the underclays also 
are of fluvatile origin and whether their petrographic features throw any 
light on the conditions of deposition. For comparison a photomicrograph 
of the underclay near Morris is placed beside one of a clay from Indepen- 
dence Hill, California, that was undoubtedly deposited by a stream, for it 
overlies the auriferous gravels filling a stream-cut channel high up on the 
slope of the Sierra Nevada (Figs. 7a and 7b). The texture is enough alike 
that this feature offers no difficulty in accepting streams as the agent of 
deposition of some underclays. Clays deposited in the valley-flat environ- 
ment may be as uniform and fine grained as those containing marine fossils 
and accumulating under delta or true marine conditions. The limitation 
of the environment must be based largely upon field evidence. A number 
of features, however, suggest that many underclays accumulated in water. 
Lenses of quartz like those of water-deposited sediments are common 
(Fig. 8a) and account for the high silica content of some underclays. 
Carbonaceous particles (Fig. 7a), which may resemble small twigs and 
may be present five or more feet below the coal, are more easily explained 
and would have had a better chance of preservation if they had been 
washed in along with the clay. The most convincing evidence is exhibited 
by the flattened clay pellets, up to one-eighth inch in length, composed of 
beidellite enclosing quartz and other minerals (Figs. 8), 9b), for water 
seems to be the sole agent capable of fashioning these pellets. Similar 
structures may be observed in the thin partings of some coal seams, such as 
the Blue Band of Coal No. 6 in Illinois (Fig. 9a), and limit the explanations 
which have been offered for the origin of the partings. 

The texture of the Blue Band is not that of an altered volcanic ash* as 
some advocate. Wind deposition would not account for the pellets unless 
the material fell into water and, even so, the partings should thicken toward 


8 J. Marvin Weller, Jour. Geol., 38, 102-35 (1930). 

*C. S. Ross and E. V. Shannon, ‘“‘The Minerals of Bentonite and Related Clays 
and Their Physical Properties,’’ Jour. Amer. Ceram. Soc., 9, 77-96 (1926); C. S. Ross, 
“Altered Paleozoic Volcanic Materials and Their Recognition,’ Bull. Amer. Assn. 
Petroleum Geol., 12, 143-64 (1927); Victor T. Allen, “Altered Tuffs in the Ordovician 
of Minnesota,’’ Jour. Geol., 37, 239-48 (1929); ‘Triassic Bentonite of the Painted 
Desert,”’ Ammer. Jour. Sci., 19, 283-88 (1930) 
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the source and this has not been observed. It may be reasoned that the 


partings and the underclays contain similar structures because they formed 
under the same conditions. 


Fic. 8 (a).—Lens of quartz in underclay Fic. 8 (6).—Large light area is a flattened 
at pit of Illinois Clay Products Co., near clay. pellet of beidellite including quartz and 
Morris, Ill. X 46. anauxite. Pit of Illinois Clay Products Co., 

near Morris. Ill. xX 46. 


Fic. 9 (a).—Blue band parting in No. 6 a . 
coal, Franklin County, Ill. Light areas are = 
flattened clay pellets. Dark line is a , pley, iu. . 
rootlet. xX 46. 


In a recent publication” Boswell reports experiments in which the co- 
precipitation of colloids in fine sediments was facilitated by the presence of 


1 P. G. H. Boswell, ‘““The Action of Colloids in Precipitating Fine- Grained Sedi- 
ments,” Geol. Mag., 67, 371-81 (1930). 
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humic acids, and the rapidity of fall was dependent on the concentration. 
During flocculation and settling, grains were entrapped and the result 
would appear much like the Illinois underclays. In Pennsylvanian times 
with large areas of vegetation undergoing chemical changes, ample humic 
acids would be available. In the back waters of streams or in broad basins 
formed under suitable topographic conditions, colloidal solutions of purified 
clay would be precipitated when the requisite concentration of humic acids 
was reached. Thin layers of wide extent would be due to uniform distri- 
bution of colloidal material taking place within the basin as the concentra- 
tion of humic acid was increasing and thick layers would be due to the 
maintenance of conditions favorable to accumulation. Deposition would 
cease when no sediments were being furnished by the land areas or when 
humic acid concentration was too dilute, for the waters of the basins would 
be affected by each new inlet or outlet. Minerals of unusual size or 
composition could be added by the wind or floated out on masses of jelly- 
like clay as is being observed in connection with the studies of recent 
sedimentation. Modification of the conditions would make possible the 
explanation of all the observed primary features of the underclays. 


V. Conclusions 


Illinois tinderclays are mainly potash beidellite purified before deposition 
under the warm climatic and nearly flat topographic conditions of the 
Pennsylvanian. During deposition in water, feldspars, muscovite, quartz, 
and other minerals were mixed with the clay minerals. Later leaching of 
the upper horizons by soil-forming processes has resulted mainly in a 
removal of the carbonates. The profiles of weathering developed on the 
underclays are very youthful, more like those on the Wisconsin till than 
those on the Kansan or the IIlinoian. 


The writer takes this opportunity to thank M. M. Leighton, H. R. 
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A RELATION BETWEEN THE PER CENT ABSORPTION, THE 
MODULUS OF RUPTURE, AND THE ELECTRICAL CONDUCTIVITY 
OF BUILDING BRICK* 


By Ropney C. Lewis 


ABSTRACT 


A relation between the per cent absorptio:: and the electrical conductivity of building 
brick has been found which can be expressed by 7g empirical equation 


(B —A)I = 
Where B most probable maximum per cent ies 
A per cent absorption by weight 
I current in microamperes 
K a factor of proportionality 
Likewise, a relation between the modulus of rupture and the conductivity is of the form 
(M — Ki)\(I — = Ks 


modulus of rupture 
current in microamperes 
most probable minimum strength 
current which flows due to presence of conducting materials and in- 
sensible voids 
K; a constant of proportionality 
The constants of the two equations may be evaluated to give the following equations: 


(23 — AW = 16 

(M — 760)(I — 0.40)= 430 
These relations, which were developed from tests on building brick, can be readily 
applied to other forms of structural silicates. 


Where M 
I 


Ky 
K; 


I. Introduction 


Engineers in devising means of testing the strength of materials are 
more readily turning to indirect methods which do not involve testing to 
destruction. The use of electricity in these tests has been limited largely 
to auxiliary recording equipment, although there are magnetic means of 
testing welded joints with a small exploring coil, and X-rays are used to 
determine the presence of flaws in castings. It is the purpose of this paper 
to present a direct application of electricity to the determination of the 
mechanical properties of building brick. 

Heretofore, little work has been done directly in this field, although data 
on the electrical and mechanical properties of insulating materials are in 
abundance. It must be noted, however, that the materials whose electrical 
properties are best known are relatively pure substances such as porcelain, 
glass, quartz, and mica. On the other hand, the ceramic engineer has 
dealt largely with clay products whose manufacture and composition are 
far from uniform. It is only in the design of porcelain insulators, lightning 
arrestors, and the use of refractories in electric furnaces where both elec- 
trical and mechanical characteristics are considered to any extent. There- 

* Extract from the thesis submitted by the author in partial fulfillment of the 
requirement for the degree of Master of Science in the Department of Electrical Engi- 
neering at Iowa State College. Received June 22, 1932. 
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fore, while there is a wealth of information on ceramic materials available, 
it is not of the nature to permit a correlation between the electrical and 
mechanical properties of such common products as building brick. 

As to the prediction of the mechanical properties of materials, some work 
has been done with respect to their electrical resistivities. Attempts to 
correlate the resistivity of a liquid with its viscosity have proved unsuc- 
cessful. This might be expected since the resistance of liquids varies 
enormously with the admixture of quantities of impurities so slight as 
scarcely to affect the viscosity. Thus, the addition of 1% moisture to 
transformer oil is sufficient to reduce its resistivity approximately 50%. 

A study has been made of the susceptibility to crack development shown 
by five different kinds of glass under the action of high potentials. The 
results indicate that the tendency to crack increases with increasing alkali 
content of the glass and with increasing electrical conductivity. 

Considerable work bearing directly on the conductivity through porous 
ceramic materials has been done in connection with the newer types of 
lightning arrestors.*. The variation of the electrical characteristics with 
respect to pore size is particularly pertinent to this subject. A rather 
thorough study of the variation of the resistivity of refractories with 
temperature has been made in seeking a clay suitable for electrical fur- 
naces.* Under such conditions the clay must serve the double purpose of 
insulator and refractory. 

In E. E. Schumaker’s work on glass and the behavior of the ceramic type 
of lightning arrestor coupled with the work of John H. Griffith,* the sugges- 
tion of the existence of a relation between the electrical conductivity and 
the mechanical properties of structural silicates is to be found. 


II. Procedure 


The measurement of the conductivity of the brick was made over a wide 
range of voltage with as nearly a uniform procedure as possible. A full- 
wave kenetron rectifier set was used giving a very nearly rectified sine wave 
of voltage up to 50,000 volts. The circuit is as shown in the wiring dia- 
gram, Fig. 1. Figure 2 is a view of the apparatus as set up in the labora- 
tory. The high voltage was supplied by a 10 kilovoltampere, 100,000 volt, 
center-tapped transformer. The ratio of transformation as determined by 
calibrated voltmeters and a potential transformer is 226:1, a close agree- 


1E. E. Schumaker, “‘Crack Development in Glass under Electrical Stress,"’ Jour 
Amer. Chem. Soc., 46, 1772-79 (1924). 

2 J. Slepian, ““New Valve Type Lightning Arrestors,’’ Trans. Amer. Inst. Elec. 
Eng., 49, 257-64 (1930) 

3(a) R. M. King, “Electrical Resistivity of Some Ceramic Materials at Elevated 
Temperatures and a Simple Commercial Method for Its Determination,”’ Jour. Amer 
Ceram. Soc., 9, 343-50 (1926). (6) A. V. Henry, “Electrical Resistivity of Refractories,” 
thid., 7, 764-80 (1924). 

[ i John H. Griffith, “Strengths of Brick and Other Structural Silicates,”’ tbid., 14 
5], 325-55 (1931). 
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ment with that indicated by the name plate as 227.7:1. This ratio is 
measured from outside terminals to the center tap. 

The high voltage is rectified by means of two kenetron half-wave rectifier 
tubes having a rating of 25 kilowatts at 100,000 volts each. Since the 
current can flow only from the filament to the plate, current flows through 
each tube only during that half 
te of the cycle that the side of the 

, transformer to which the tube is 
connected is positive with respect 
to the center tap. Hence, full- 
wave rectification is obtained. 
That is, both the negative and 
the positive loops of the impressed 
sine-wave of voltage are utilized. 

As there was no capacity of any 
appreciable amount in the high 
voltage circuit, the average direct 
voltage was taken as the form 
factor times the product of the 
ratio of the transformation and the effective input voltage which was 
measured with a dynamometer type voltmeter. This was considered 
permissible as the distortion in rectification and the voltage drop in 
the tubes were negligible. The high-voltage transformer was supplied 
by a sine-wave alternator, variation in voltage being obtained by con- 
trolling the field excitation of the alternator. The input voltage to the 
transformer was measured and the 
current through the test sample deter- 
mined by a sensitive d’Arsonval type 
galvanometer. Direct and reverse 
readings of the galvanometer were 
taken for each value of current in 
order to obtain an average value in 
the case of small fluctuations of cur- 
rent and to compensate for the effects 
of electrostatic fields. Due to the 
proximity of the high potential elec- yg, 2 —Blectrode and clamping device. 
trode, it was found necessary to 
shield the galvanometer against stray electrostatic fields in order to secure 
readings at the higher voltages. 

To obtain ‘uniform contact the side of the brick adjacent to the high 
potential electrode was painted with a mixture of lampblack and linseed 
oil. It was impractical to paint both sides of the brick in this manner 
because of the nature of the grounded electrode, which is in the form of a 


Fic. 1.—Simplified wiring diagram of 
kenotron set 


a. 
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guard-ring plate. Since the resistance of the air is comparable to that of a 
brick, the leakage current through the air about the brick was considerable. 
Surface leakage about the brick would also lead to appreciable error. In 
order to alleviate this difficulty, the grounded electrode was, as previously 
mentioned, made in the form of a guard-ring condenser plate. The guard- 
ring was in reality an aluminum plate 5.5 by 7 inches with a hole in the 
center, 1.375 inches in diameter. A view of the grounded electrode and the 
clamping device in which the test brick was held is shown in Fig.3. The 
plate was fitted snugly against the brick and connected directly to ground. 
In the center of the hole in the guard ring was placed the ground electrode, 
a brass disk 0.875 inch in diameter coated with a paste of lampblack and 
linseed oil, and connected through the galvanometer to ground. The use 
of such electrodes insured that the current which was measured by the 
galvanometer was that which flowed through a definite cross-section of the 
brick. This afforded a method of determining the volume resistivity with 
a good degree of accuracy. 

The guard-ring type of contact was chosen after experimenting with 
various types of electrodes such as sharp points, spheres, and small disks. 
Without a means of diverting the leakage current through the air, the re- 
sults were hopelessly in error, even as to prohibit obtaining relative values 
of resistivity. The use of the plates insured a uniform electrical field 
through the brick such that the current was constrained to follow a direc- 
tion perpendicular to the face of the brick. The plates were of sufficient 
size that fringing would not affect the current distribution through the 
section of brick under test. A further advantage of this type of contact 
over point or spherical contacts is the possibility of obtaining an average 
section of the brick. 

The samples after being painted were baked in an oven for three hours 
and then allowed to cool for one hour by which time they had reached room 
temperature. This procedure gave a reasonably constant moisture con- 
tent. Since the resistivity of porous dielectrics varies considerably with 
temperature and moisture content, it was necessary that the conditions of 
test be uniform. 

In measuring the current it was found that at a constant voltage the 
current decreased with time as has been noted in previous work with re- 
fractory clays.” It is undoubtedly due to the polarization of the dielectric. 
Whitehead® attributes the phenomenon to a “sweeping out or removal of 
the conducting material which on the reversal of polarity is brought back 
again.”” Toeliminate this effect the obvious solution was to use alternating 
current as suggested by R. M. King in measuring the resistivity of certain 
ceramic materials at high temperatures.” Due to the difficulty of measur- 


5 Whitehead and Marvin, “Dielectric Absorption,” Trans. Amer. Inst. Elec. Eng., 
48, 304-16 (1929). 
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ing alternating currents of the order of several microamperes, direct current 
was used, readings being taken as soon after the application of the voltage 
as possible. In all cases the voltage was raised to about 30 to 40 kilovolts, 
just slightly under arc-over voltage, and then reduced in steps of about 
3 kilovolts until the minimum readable current was obtained. 


Ill. Results 


Insulating materials such as brick do not obey Ohm's law as do metallic 
conductors. That is, the conductivity instead of being independent of the 
potential increases rapidly with increasing voltages. Hence, in speaking 
of the conductivity of a brick it is necessary to specify the voltage at which 
the value was determined. The problem then is not only to determine the 
conductivity of the brick but to determine the potential at which the con- 
ductivity is a true measure of the mechanical properties and is not masked 
by the effect of conducting material throughout the body of the brick. 

Plotting curves of current 
through the brick against vol- 
tage indicates that the conduc- 
tivity at higher potentials is more 

_ a function of the porosity and, 
2 ~~ hence, a measure of the modulus 


| 
+ -+——+4- + 4 


7) r 1 of rupture. From a survey of 
the volt-ampere curves of the 
test brick, a voltage of 100 


Fic. 3.—Relation between modulus of rup- 


rim Os ~ 
ture and conductivity of building brick. volts P ary or 25,100 across 


the sample was chosen. This 
was the highest potential which could be used in all cases. At times 
arcing around the brick prevented raising the voltage to high values 
sufficiently to insure accuracy above 25.1 kilovolts. The value of con- 
ductivity at 25.1 kilovolts was taken from the volt-ampere curves in 
order to obtain a more accurate result. The samples were later rechecked 
at the single potential of 25.1 kilovolts. 

Figure 3 shows the variation of per cent absorption with conductivity. 
Although the general trend of the data can be predicted from a theoretical 
consideration, the form of the function relating the absorption to the 
conductivity is a matter of conjecture. An empirical expression which is 
satisfactory within the range of the data is given by the equation 

(1) 
Where 


= most probable maximum absorption 
= per cent absorption by weight 

= current in microamperes 
= a factor of proportionality 


B 
A 
I 

K 


That the above equation can not hold for all values of absorption is 
evident. When A becomes equal to B, the current is infinite, and when A 


| 


RELATION OF CONDUCTIVITY AND POROSITY IN BRICK 579 


is greater than B, the current becomes negative. Either condition, obvi- 
ously, is impossible. It is to be expected that deviations from the curve 
should exist. 

The method used to determine the porosity leads to error since only the 
contiguous pores can be determined by absorption methods; whereas both 
sensible and insensible voids contribute to the conduction of current. This 
could easily lead to serious errors in determining the apparent porosity. 

A further source of error lies in the conductivity of the structure of the 
brick and conducting particles. Moisture is a particular offender in this 
case unless the humidity is controlled so that the samples are tested under 
uniform conditions. 

Solving for the constants of equation 1 using the data of Fig. 3, the 
following expression is obtained: 

(23 — AT = 16 (2) 


When A is zero, there should still be a conduction current due to the in- 
sensible or isolated voids and the material of the brick itself. Equation 2 
satisfies this condition for when A becomes zero, the current is equal to 
0.7 microampere. 

The variation of the modulus of rupture of brick with conductivity is 
shown by Fig. 4 which is a rectangular hyperbola of the form 

(M — Ki) — K:) = Ks (3) 
Where M = modulus of rupture 
= conductivity in microamperes 
K,, Kz, and K; = constants 

In equation 3, K, may be considered the most probable minimum strength a 
brick may possess. K, represents the current which flows due to the 
presence of conducting materials and insensible voids. XK; is a constant of 
proportionality relating the 
conductivity and the modulus 
of rupture. Here again is an 
empirical equation which satis- 
fies the observed results, but 
which can be applied only 
within the limits of the data. 
It is obvious that neither the 


Absorption by weight (%%) 


4 6 


current nor the modulus of Conductivity in microamperes at 25! KV 


Fic. 4.—Relation between per cent absorption 


rupture can be infinite or nega- and conductivity of building brick. 


tive at any time, although 
the equation indicates that such can be the case. 

Equation 3, however, does satisfy the inferences which may be drawn 
from Fig. 3 and John H. Griffith's results.‘ .Since porosity is the dominant 
influence in determining both the conductivity and the modulus of rupture, 
it follows that a relation should exist between the modulus of rupture and 


; 
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the conductivity. As the modulus of rupture decreases and the conduc- 
tivity increases with porosity, it is apparent that the strength should be 
some inverse function of the conductivity. What the function may be is 
difficult to determine from a theoretical consideration because of the com- 
plexity of the nature of conduction through such a substance as brick. 

Furthermore, the error in determining the data is such as to render 
the checking of a theoretical curve difficult unless a vast number of data 
were available to which statistical methods could be applied. J. H. 
Griffith places the probable error of a single datum in his work at a maxi- 
mum of 25%. Thus the values of absorption and modulus of rupture 
which were taken from his work‘ may be in error by as much as 25% 
although the error in most cases is from one-half to one-third this amount. 
The accuracy in determining the conductivity in the method used is largely 
dependent upon the degree to which the moisture content of the air in the 
pores of the brick is uniform. The procedure was such that the values of 
conductivity are accurate within 5 to 10%. 

Assuming the relation between conductivity and modulus of rupture to 
be as given by equation 3, it is possible to determine the constants and to 
obtain the following expression: 


(M — 760)(I — 0.40) = 430 (4) 


Equation 4 from which Fig. 4 is plotted is seen to satisfy the data reasonably 
well. 


IV. Summary 


The relation between conductivity and porosity is one which warrants 
a more thorough consideration. It is a problem which could well be studied 
at higher gradients with uniform samples and controlled atmospheric condi- 
tions. It would seem that an electrical means would lead to a much more 
accurate determination of porosity than can be measured by the absorption 
of water or by determining the air flow through the material. Either of 
these two latter methods gives a measure of the sensible voids only. There 
is no doubt that the electrical method could be used to determine the 
insensible pore space and result in quite an accurate determination of the 
extent of vitrification. 

That the strength of brick and their porosities go hand in hand has 
previously been shown and has been used as a means to test the strength 
of structural silicates other than by destruction. The existence of the 
relation between strength and conductivity provides a means which should 
résult in a surer determination of strength. The existence of this relation 
may lead to the solution of an-interesting problem which has arisen in the 
Experiment Station of Iowa State College. Work has been carried on to 
determine a correlation between the strength of 3-foot sewer tile as de- 
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termined by three-bearing tests and the strength as found when loaded 
under actual conditions. Heretofore, it has been impossible to select tile 
of uniform strength with which to perform the tests. The procedure used 
in determining the conductivity of the brick could easily be extended to 
determine that of the entire tile, or, by using small electrodes, the pipe 
could be searched for weak portions. A further application of this pro- 
cedure lies in testing clay products which have failed in service. The only 
alternative in such a case is to test other samples (which are of the same 
group as that which failed) to destruction, a method which can give nothing 
but dubious results. 

Acknowledgment {on ‘of his indebtedness to ©. A. Brown, Professor of Electrical 
Engineering, Iowa State College, for the proposal of this problem and his many helpful 
suggestions in performing the work. The author is further indebted to John H. Griffith, 


Professor of Experimental Engineering, from whom the test specimens and the data 
regarding their mechanical] strength and per cent absorption were obtained. 
DEPARTMENT OF ELBCTRICAL ENGINEERING 
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CORRECTION ON PAPER BY ROBERT B. SCHAAL' 


“After reading the article written from the discussion on ‘Sheet-Iron 
Enamels’ presented at the Cleveland Meeting in February, 1931, I see 
that I owe the Society an apology for not writing an abstract. The 
abstract made by the editors is not exactly in accordance with the intent 
of the article. The abstract should have read as follows: 


ABSIRACT 


The reasons for the corrective effect on copperheading of a modern double glass 
ground coat are explained. The boiling tendency of the steel sheets seems to be the 
primary cause of copperheading, black specks, and a certain amount of fishscale. Pear- 
lite has been found in the steel underneath copperheaded areas. 


I wish another statement to be corrected which was overlooked in read- 
ing the proof: In paragraph III, page 493, lines 5, 6, and 7, state “It 
was found that the evolution of gas from the steel sheets is really the 
underlying cause of practically all enameling difficulties."" This should 
read: ‘“‘It is believed by the writer that the boiling tendencies of the steel 
sheets are the underlying causes of nearly all enameling troubles which 
are not palpably due to poor plant practice.” 


1 See Jour. Amer. Ceram. Sac., 15 [9], 490 (1932). 
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Abrasives 


Accurate grinding on aligning bars. Frep B. Jacoss. Abrasive Ind., 13 [8], 9-10 
(1932).—Accurate results in any precision grinding operation depend to a great degree 
on the knowledge of the grinding machine operator. An example of accurately ground 
work is an aligning bar such as is used in drilling jigs, milling fixtures, grinding fixtures, 
testing fixtures, etc. E.P.R. 

Abrasive lapping machine evaluates metal wear resistance. CHARLES R. WEISS. 
Abrasive Ind., 13 [8], 11-12 (1932).—A study to determine the most suitable material 
and its heat treatment for power transmission chain led to the development of a lapping 
machine employing abrasive grain as the wearing medium. The data presented are 
abstrdcted from a paper presented at the 1932 M-M-M Congress of the A.S.M.E. 

E.P.R 

Grinding twist-drill points. A. J. Snyper. Mech. World, 91 [2370], 536-37 
(1932).—Symmetry of form and equality of dimensions are essential features of all 
correctly ground twist drills, while the lip clearance and point angle must, for best pro- 
duction results, depend upon the composition and condition of the material to be drilled 

E.P.R. 

Grinding wheel fillers. Henry R. Power. Metal Cleaning & Finishing, 4 [7], 
415-16 (1932) —To modify the action of the forces of shear and of compression normally 
at play at the point of contact between the grinding wheel and the work being ground 
and where the regular grinding compounds can not be used, the wheels are “‘treated”’ or 
“‘filled’’ by the abrasive manufacturers. Some of the materials used as fillers are enu- 
merated and the action of impregnated abrasive wheels is briefly discussed. E.J.V 

Use of corundum for the preparation of polishing disks. J. DorFNer. Z. angew. 
Chem., 45 [19], 334 (1932).—Formerly emery disks were used exclusively for this pur- 
pose. By electrical melting of Naxos emery it has been found practical to increase the 
alumina content until artificial corundum is produced. See also Ceram. Abs., 11 [9], 
475 (1932). L.T.B. 

Grinding and polishing machines for the glass-polishing shop. G. Brtnpi. Dia- 
mant, 52 Tra 226-29 (1930).—After a brief description of the polishing process in gen- 
eral, B. takes up the different kinds of grinding and polishing machines, including all of 
the special types of machines for special shapes of glass, etc. Illustrated. E.J.V. 

Polishing rolls. Victor LirscHeR. Diamant, 52 (28), 452-54 (1930).—A descrip- 
tion of some of the different types of polishing rolls used in polishing or grinding glass is 
given. E.J.V. 

Principles of the polishing machine. ANon. Diamant, 52 [25], 403-404 (1930). 
The principles involved in the operation of various polishing machines used in the glass 
industry are briefly described. E.J.V. 


PATENTS 


Gear-grinding machine. C. H. Scnurr (Lees-Bradner Co.). U.S. 18,532, July 
19, 1932 


! The abbreviation (C.A.) at the end of an abstract indicates that it was obtained from Chemi- 
cal Abstracts by coéperative agreement. 

The bold-face number following the journal name is @ volume, the issue number is in brackets 
followed by the page numbers, then the year in parenthese 
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Abrading machine. B. W. Freeman, L. G. Freeman, Ann P. H. Kop.in (Louis G. 
Freeman Co.). U.S. 1,866,848, July 12, 1932. 

Machine for polishing or grinding cam tracks and like sinuous surfaces. J. G. 
U.S. 1,867,213, 12, 1932. 

Honing device. JosErpH GOULDBOURN AND FRED Ricks (United Shoe Machinery 
Corp.). U.S. 1,867,623, July 19, 1932. 


Portable device. R.A. PoNSELLE. U. S. 1,867,629, July 19, 1932. 
Grinding wheel . J. A. Davenport. U. S. 1,867,939, July 19, 1932. 
Work-su attachment for abrading machines. L. E. Woopsenp. U. S. 


1,868,266, July 19, 1932. 

Sectional grinding wheel. Pavui Bucnerster (Sterling Grinding Wheel Co.). U. S. 

1,868,492, July 26, 1932. 

Mowing machine blade grinder. N.H. HeNperRson (A. C. Parker). U.S. 1,868,- 
603, July 26, 1932. 

Gin saw gumming machine. W.B.Smirn. U. S. 1,868,855, July 26, 1932. 

Making abrasive articles. E. D. Vance (Safety Grinding Wheel & Machine Co.). 
U. S. 1,868,931, July 26, 1932. The process of applying a supplemental binder in liquid 
form to a porous abrasive article consists in coating the major portion of the article with 
a covering impervious to the binder, applying the supplemental binder to the exposed 
portion of the article, and removing the outer covering after the binder has set. 

Buffing wheel. J.F.A. Davis. U.S. 1,870,239, Aug. 9, 1932. 

Lapping machine. H.S. InpcE (Norton Co.). U.S. 1,870,328, Aug. 9, 1932. 

¥ grinding wheel. W. W. GreeNwoop (Norton Co.). U.S. 1,870,449, 
ug. 9, 1932. 

Machine for the spherical grinding of billiard balls, etc. Orro Kapzm. U. S. 
1,870,571, Aug. 9, 1932. 

Relieved screw thread grinding machine. A. M. Drake (Pratt & Whitney Co.). 
U. S. 1,870,718, Aug. 9, 1932. 

Multiple spindle automatic screw machine. ANton Gerstapt. U. S. 1,870,724, 
Aug. 9, 1932. 

Helical gear grinder. Apert Arprii (H. S. Otto and Henry Escher). U. S. 
1,870,764, 9, 1932. 

Manufacture of knives. Max Maac AND RoBert SALOMON (Société d’Etudes de 
Machines a Affuter). U.S. 1,870,817, Aug. 9, 1932. 

Grinding machine. Max Maac anv RoBEert SALomon (Société d’Etudes de Ma- 
chines a Affuter). U. S. 1,870,818, Aug. 9, 1932. M. I. Matuewson (Brown and 
Sharpe Mfg. Co.). U.S. 1,870,857, Aug. 9, 1932. 

Roll grinder. R. C. Lewis anp C. F. Scunuck (Farrel-Birmingham Co., Inc.). 
U. S. 1,871,002, Aug. 9, 1932. 

ee for the spherical grinding of blanks. O. Kapzrx. Brit. 375,680, July 6, 
1932. 

Machine for sharpening saws. E. Du MovuLin anp M. Mayence. Brit. 375,850, 
July 13, 1932. 

Grinding or abrading machines. Bryant Cuuckinc GrinperR Co. Brit. 375,980, 
July 13, 1982. Crncmynatr Grinpers, Inc. Brit. 376,434, July 20, 1932. 

Grinding disks for grinding the treads of wheel rims for rail vehicles, etc. G. DAn- 
RITZ AND E. Hanus. Brit. 376,050, July 13, 1932. 

Centeriless ders. CINCINNATI GRINDERS, INC. Brit. 376,271, July 20, 1932. 

Buffing and po machine. WaLKER & HAtt, Lrp., G. R. SLATER, AND F. 
Moore. Brit. 376,394, July 20, 1932. 

a machine. W.W. Triccs (Pratt & Whitney Co.). Brit. 376,750, July 27, 

Machines for grinding or cutting gear-wheel teeth. Grar Grinpinc Co., Ltp., AND 
R. J. Buttows. Brit. 376,911, July 27, 1932. 

Machines for polishing sheet material. S.E. Wem. Brit. 376,936, July 27, 1932. 

Dental wheels, etc. Capon, Heaton & Co., Ltp., AND S. A. CHAPMAN. 
Brit. 376,969, July 27, 1932. 

Gear-wheel grinding machines. Gear Grinprinc Co., Ltp., AND R. J. BULLOWs. 
Brit. 377,029, July 27, 1932. 

Waterproof emery paper. Minnesota Mrininc & Mrc. Co. Ger. 548,273, Feb. 
20, 1923; Brit. 194,274. (C.A.) 
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Art and Archaeology 


"Mosaic glass and its production. V. Sseresnev. U.S.S.R. Sci.-Tech. Dept. 
Supreme Council Nat. Econ., No. 230; abstracted in Glastech. Ber., 10 [4], 220-21 
(1932).—Mosaic glasses are lead glasses of the general composition, 4SiO,-PbO-AIK,O 
up to 6SiO,-PbO-AIK,0, colored or opacified with antimony-tin oxides or with arsenic 
oxide. For decorative purposes, the proportion of lead oxide to alkalis may be changed. 
Colorless opaque glasses are melted first, from which basic glasses with the usual glass 
pigments, blue, green, gray, violet, red, and yellow, are prepared. By mixing these 
basic glasses in suitable proportions varied color tones are obtained: Glasses opacified 
by antimony are produced by mixing a frit of metallic antimony with quartz sand and 
saltpeter with fresh lead glass, melting at 1000 or 1100° in glasspots, and pouring the 
melt into water. White tin glasses are produced in the same way. A frit obtained 
by oxidizing 1 part of metallic tin and 4 parts of metallic lead is melted with lead glass. 
When preparing the basic colored glass from the opacified glasses, a small amount of 
the fresh batch is added. Yellow glasses contain Naples yellow (antimonate of lead) 
as pigment and are obtained by melting a frit of metallic antimony and red lead with 
a fairly hard potash glass poor in lead. Pink, red, and red-violet glasses are obtained 
by adding strongly colored ruby glass to the melt and working rapidly. By mixing 
the basic colored glasses and adding unopacified glasses, less opaque glasses are ob- 
tained. The finished glasses are rolled, pressed, or worked into rods. Glasses melted 
with arsenic oxide are of great importance for mosaic glasses because of their color and 
degree of opacification. Glasses melted with metallic copper and its oxides have a 
great variety of color tones due to different methods of cooling. They are all obtained 
by introducing from 2 to 12% of cuprous oxide and reducing it with iron sulphide, iron 
borings, sulphur, etc. These copper mosaic glasses are classified as follows: (1) deli. 
cately colored opaque glasses produced by copper precipitates and obtained from trans- 
parent glasses; (2) “‘Purpurine,” obtained through slow cooling of liquid melts and 
having red crystals of copper compounds; (3) “Scorzette,” copper glasses made opaque 
with arsenic and whose appearance can be varied through changes in the degree of 
turbidity and the state of the copper; (4) red copper mosaic glasses produced from 
tin and antimony white basic glasses. S. describes in detail the materials used, melt- 
ing requirements, and working methods. M.V.K. 

Rivalling the plant world with crystal beauty. Joser Wo.r. Ceram. Age, 18 [4], 
207-11 (1931); see aiso Ceram. Abs., 10 [10], 676 (1931) and the following se 
R.G 


A glimpse into the inner world of crystalline glazes. Joser Wor. Ceram. Age, 18 
261-63 (1931). R.G.M. 
Modern windows in old and new glass. Anon. Arts & Dec., 37 (2), 36 (1932).— 
Windows of stained and leaded glass are in luminous colors with unusual designs created 
by Edgar Miller. Illustrated. E.B.H. 
Beverage sets. Anon. Arts & Dec., 37 [3], 20-21 (1931).—Colorful striped glass, 
suitable for every kind of beverage, is combined in attractive services with metal stands 
and carriers. Illustrated. E.B.H. 
Old Chelsea for the modern home. Anon. Aris & Dec., 37 [3], 12-13 (1932).— 
Chelsea porcelain figures and groups, some as tableware or candlesticks and some simply 
decorative, are illustrated. E.B.H. 
New pottery body stains. B. F. Drakenrerp & Co. Ceram. Ind., 19 [2], 98 
(1932).—A new set of colors includes tones of yellow, orange, buff, pink, rose, blue, lilac, 
and lavender. The colors are said to be fast and will not produce light edges or dark 
centers. A line.of leadless ivory oxide colors for enameling is also being — 
W.W 
Formal and rural decorations for the garden. Anon. Arts & Dec., 37 [2], 40 
(1932).—Furnishings for the garden including jars, sun dials, modernistic animals, etc., 
are illustrated. E.B.H. 
Meissen porcelain for Cincinnati. ANoNn. Connoisseur, 89 [369], 359 (1932).—A 
unique collection of Meissen porcelain formed by Mr. and Mrs. Arthur Joseph has be- 
come the public property of Cincinnati, where ceramics have played an important part 
in the industrial réle of the community. It is rich in specimens of the best rae and 
has some of the earlier famous red stoneware of Béttger. E.B.H 
( Metropolitan Museum shows modern design. ANON. Ceram. Age, 18 6], 261-82 
1931). 
Verre égiomisé. F.Sypney EpEN. Connoisseur, 89 [370], 393-96 ( 1932).—In the 
Victoria and Albert Museum is a rare example of verre églomisé, which is a process con- 
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sisting in drawing and painting on the underside of glass and backing the finished pic- 
ture with metal foil, preferably silver leaf. It is all handwork and distinguishable from 
the glass pictures of Georgian days.: Several early Italian examples of this process 
are exhibited in the ceramics department of the museum. The colors employed are 
mostly transparent, sometimes semi-opaque. Gold leaf is used ‘sparingly, the effect 
of gold being attained by transparent yellow over silver foil. The art in England seems 
to have disappeared in the 17th Century. Illustrated. See also Ceram. Abs., 10 [5], 
321 (1931). E.B.H 
Museum methods in North Germany and Scandinavia. W.Saunpers. Sci. Prog., 
26, 687-92 (1932).—-A comparison is made between the older method of forming hetero- 
geneous collections of objects which have no relation to each other, and the newer 
method realized in north Europe of establishing a museum around the intrinsic idea of 
locality. H.H.S. 
Chinese porcelain birds and animals. FRANK Davis. /Jilus. London News, 180, 
630-31 (1932).—Photographs of cranes, phoenixes, parrots, horses, dogs, etc., are pre- 
sented. H.H.S. 
Korean art. HELEN FERNALD. Illus. London News, 180, 618-19 (1932).—At 
Keishu, which was the capital of the kingdom of Silla, and at Pingyang, where a Chinese 
colony flourished, discoveries of great interest have been made. 12 photographs. 
H.H.S. 
Bottles of 3000 years ago found in old Mizpah tombs. ANon. Amer. Glass Rev., 51 
[45], 8 (1932).—-Dozens of dainty oil bottles imported from Cyprus before 1000 s.c. and 
hundreds of juglets, lamps, bowls, and pitchers are among the finds in the last tomb 
explored in the necropolis of Mizpah. E.P.R. 
A prehistoric metropolis: the first Verulamium. R.E.M. WHEELER. Anti,utty, 
6 [22], 133-47 (1932).—Systematic excavation of Verulamium was begun in 1930 and 
large quantities of pottery have been found. These may be divided into three cata- 
gories: (1) imported vessels of Roman (mostly Italic) manufacture, (2) imported 
vessels of Northeast Gaulish or Belgic manufacture, and (3) coarse imitations of (1) 
and (2), together with other vessels of coarse fabric, probably from local kilns. Several 
of these pieces are illustrated and described. The summary of this pottery evidence 
shows that it has few links with pre-Belgic pottery in England and that for the most 
part it is similar to the LaTéne 111 pottery of northeastern France and the Rhineland 
as modified by Italian influence. It further emphasizes that the occupation of the 
excavated area dates from about 10 B.c. to 40 a.p., although the area so far excavated 
is small. See also Ceram. Abs., 10 [5], 324 (1931). A.A.A. 


BOOKS 


Babylonian Legends of the Creation and the Fight between Bel and the Dragon. 
Anon. British Museum, London, 1932. 75 pp. Price ls 6d. Reviewed in Times 
Lit. Supp., 31, 332 (1932).—The Assyrian tablets from Nineveh are now revised from 
the 1921 edition. H.H.S. 

Excavations at Dura-Europos: Third Season Preliminary Report 1929-30. P. V. C. 
Baur, M. I. Rostovtzerr, AND A. R. BELLINGER. xiv + 168 pp. 20 plates. Yale 
Univ. Press, New Haven, 1931. Price $2.75. Reviewed in Times Lit. Supp., 31, 312 
(1932); see also Ceram. Abs., 11 [2], 77 (1932). H.H.S. 

Art of the Potter. Harry BARNARD. Reviewed in Times Lit. Supp., "3, 315 
(1932); for abstract see Ceram. Abs., 11 [8], 439 (1932). HHS 


PATENTS 


Design for dish. E. B. Beprorp AND M. G. PARKER (Oneida Cemmunity, Ltd.) 
U. S. 87,326 and 87,327, July 12, 1932. 

Design for bottle. RaymMonp GUERLAIN (Guerlain Perfumery Corp.). U. S 
87,342, July 12, 1932. FRANK ARENA. U. S. 87,424, July 26, 19382. M. T. BREKKE 
(Northam Warren Corp.). U. S. 87,426, July 26, 1932. 

Design for glass container. A. G. Hamiton (J. T. & A. Hamilton Co.). U.S 
87,343, July 12, 1932. 

Design for wall sconce. B.L. Watkin (Pass & Seymour, Inc.). U.S. 87,427, July 
- 26, 1932. 

Design for glass pail. F.S. Barprers (Hocking Glass Co.). U.S. 87,453, Aug. 2 
1932. 

Design for glass tumbler. W.O. Barry. U. S. 87,454, Aug. 2, 1932. 

Design for cooking stove. A.L. BLAKESLEE (Kalamazoo Stove Co.). U.S. 87,456, 
Aug. 2, 1932. 
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Design for plate, etc. A. G. HALLGREN (Rosenthal China Corp.). U. S. 87,466, 
Aug. 2, 1932. J. E. Purmurps (Rosenthal China Corp.). U.S. 87,480 and 87,481, Aug. 
2, 1932. L. H. Bown (Buffalo Pottery). U.S. 87,504 to 87,506, Aug. 9, 1932. GrorcE 
Wesp (Rosenthal China Corp.). U.S. 87,555 to 87,557, Aug. 9, 1932. 

Design for flask. Ben Nasn (Lambert Pharmacal Co.). U. S. 87,478, Aug. 2, 
1932. 

Design for jar. E. W. Fuerst (Owens-Illinois Glass Co.). U. S. 87,512, Aug. 9, 
1932. 

Design for flushing tank. H. V. Kon_er anv F. G. Brorz (Kohler Co.). U. S. 
87,527, Aug. 9, 1932. 

Method of ornamenting chinaware, etc. Harpesty (Mayer China Co.). 
U. S. 1,868,230, July 19, 1932. 

Clay model protector. Axrice Gutscu. U. S. 1,870,005, Aug. 2, 1932. 

Marble-like effects in porcelain, etc. Gustav Hevupacn. Ger. 547,972, Aug. 28, 
1927. Marble-like decorative effects are produced on porcelain, stone, enamel, glass, 
etc., by coating with luster paint mixed with combustible liquids such as petroleum, oil, 
paraffin, tar, etc., and firing. (C.A.) 


Cements 


Action of aluminum sulphate on cement. K.T.Kawassiapes. Rev. mat. constr. 
trav. pub., No. 273, pp. 230-31 (1932).—Hydrated sulphate, Al,(SO,); + 18H,O, has an 
injurious action on cement because of the formation of the salt of Candlot (sulpho- 
aluminate of lime) and, especially, the formation of CaSO, crystals to the detriment 
of the lime. Magnesium sulphate has the same action. M.V.K. 

Studies of the hydrothermal synthesis of calcium aluminates and silicates between 
lime and alumina or kaolin. II. S. Nacar. Jour. Soc. Chem. Ind. |Japan|, 35 [6], 
256-60B (1932).—The tests made by N. are described and show that (1) calcium alumi- 
nate can be obtained from lime and alumina or aluminum hydroxide by heating under 
water-vapor pressure, and (2) that kaolin reacts with lime at temperatures as low as 
150 to 155°C when heated under water-vapor pressure. For Part I see Ceram. Abs., 
11 [9], 479 (1932). M.V.K 

Hydrothermal synthesis of calcium silicates. Snorcnrro Nacar. Z. anorg. allgem. 
Chem., 206 {2}, 177-95 (1932); for abstract see Ceram. Abs., 11 [8], 440 (1932). 

L.T.B. 

Chemical composition of the liquid phase of standard Portland cement slip. H. 
Her. Tonind.-Zig., 56 [50], 632-34 (1932).—An alkali lye supersaturated with cal- 
cium hydrate will always form in a cement slip if the clinker originally contained alkalis 
or if alkalis were later introduced into the clinker or the water. The setting of the ce- 
ment is caused by reaction between the liquid phase and the components of the clinker. 

W.M.C. 

Results of recent gypsum investigations. V.Ropt. Tomnind.-Zig., 56 [52], 659-60 
(1932). W.M.C. 

Changes occurring within a Portland cement kiln. W.N.LaAcry Anp H. E. SHIRLey. 
Ind. Eng. Chem., 24 [3 |, 332-35 (1932). R.G.M. 


BOOK 


Hardening and Corrosion of Cements. (Erhartung und Korrosion der Zements.) 
Karu E. Dorscu. Julius Springer, Berlin, 1932. Price 13.50 M. Z. angew. Chem., 
45 [17], 315 (1932).—Part I of this book treats of the hydration, viscosity, electrical 
conductivity, temperature of setting, water compounds, and water solubility of Port- 
land and alumina cements. The section of the book on the interaction of Portland and 
alumina cements is of especial interest to the engineer. Part II of the book deals with 
the behavior of cements in aggressive waters L.T.B. 


PATENT 


Manufacture of brick. Grorcre Witty (R. T. Harte). U. S. 1,867,641, July 19, 
1932. A blast-furnace slag brick consists of granulated blast-furnace slag, cement, 
calcium chloride, lead borate, and a pigment. 
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Enamels 


Mechanics of enamel adherence. IV. Some studies on the adherence of enamels 
to cast iron. ArtTHuR McK. Greaves-WALKER AND R. M. Kinc. Jour. Amer 
Ceram. Soc., 15 [9], 476-80 (1932). V. A study of enamel-metal contact zones by 
chemical methods. Grorce H. SpeNcER-STRONG AND R. M. Kino. Ibid., pp. 480-83. 
VI. A petrographic, metallographic, and X-ray study of enamel-metal contact zones. 
KarRL SCHWAKiZWALDER AND R. M. Kino. Jbid., pp. 483-86. VII. Further st dies 
of enamel-metal contact zones by microscopic and metallographic methods. G. H. 
SPENCER-STRONG, J. O. Lorp, R. M. Krnc. Jbid., pp. 486-90. 

Sheet-iron enamels. A discussion of plant problems. Ropert B. Scnaar. Jour. 
Amer. Ceram. Soc., 15 [9], 490-94 (1932). 

Report of the ‘Cast-Iron Research Committee of the Enamel Division. R. R. 
DANIELSON AND M. E. Manson. Bull. Amer. Ceram. Soc., 11 [8], 201 (1932). 

of cast-iron enamel: progress report. Emerson P. Poste. Bull. 
Amer. Ceram. Soc., 11 [8], 201-13 (1932). 

Discussion of “Blistering of cast-iron enamel.” A. I. KrynirsKy AND W. N. 
Harrison. Bull. Amer. Ceram. Soc., 11 [8], 214-15 (1932). 

Raw materials of enameling. I. L. Sruckert. Ceram. Age, 18 [4], 2i2-i4 
(1931).—S. proposes a new classification of raw materials for enameling into glass-forming 
materials and accessory materials. The first group includes all of the acid and basic 
oxides necessary and important for the formation of glass, while under the second head- 
ing the materials providing special properties such as bonding power or opacity are in- 
cluded. The various materials are discussed as to their nature and occurrence. and 
from the viewpoint of the special characteristics which each imparts to the product. 
II. Jbid., 18 (5), 257-60 (1931).—S. describes the raw materials for introducing acid 
and basic oxides and accessory materials into enamels. G. 

Simple analysis of raw materials for the manufacture of enamels. 
Emailwaren-Ind. [Email], 9 9 [26], 29-31 (1932).—The several properties of quartz and 
of borax are discussed. Methods for qualitatively détermining the presence of alkaline 
earth oxides, iron, and alumina, and methods for distinguishing between quartz and 
kaolin are given. For Part I see Ceram. Abs., 11 [9], 480 (1932). M.V.K. 

Color properties of enamels. L.Sruckert. Ceram. Age, 18 [2], 87-90 (1931).— 
S. discusses colored enamels and considers the optical laws for enamels which are colored 
by oxides dissolved in the melt. The colors obtained by various metal oxides are listed. 
The strongest selective absorption of certain colors of the spectrum is obtained by melt- 
ing cobalt oxide in glasses. The effects of additions of the following oxides are described: 
chromium, copper, nickel, manganese, and iron. Curves illustrating these effects are 
included. R.G.M. 

Colored enamels. Kar Ttrx. (From the book, The Ready eects | Email- 
waren-Ind., 9 [24], 182-84; [25], 190-92 (1932). M.V.K. 

Mechanism of atomization of enamel slip. F. R. Porter. Ceram. Ind., 19 [2], 
64-65 (1932).—P. reports a study made to prevent orange peeling of enamel, considering 
spray gun orifices, air velocities, etc. It was found that increased air velocity or pres- 
sure is accompanied by decreased drop size and that the smaller drops make an angular 
spot instead of round on striking the surface. Causes of orange peeling and the me- 
chanics of atomization are discussed. Orange peeling was found to occur if less than 60 
lb. air pressure was used. W.W.M. 

Increasing white turbidity in cryolite glasses. ANon. Emailletech. Monats-Blétter, 
8 [7], 53 (1932).—The earlier methods of producing opaque enamels are briefly sum- 
marized and methods of increasing opacity without injuring the gloss, such as adding 
Deckborolith to the mill, are discussed. See also Ceram. Abs., 10 [11], 756 (1931). 

E.J.V. 

Chemical perties of enamels. L. Sruckert. Ceram. Age, 18 [2], 90-100 
(1931).—Consideration of the chemical properties of enamels can be limited exclusively 
to their resistance to water and dilute acids. Attack by concentrated acids is of impor- 
tance only in the case of acid-resistant enamels. The solution of glass always consists of 
two separate processes, (1) a soaking and hydration of the components, and (2) a break- 
down of the glass which proceeds according to the solubility of the breakdown products 
in water. The breakdown of silic:.tes is smaller, the higher is the ratio of silica to alkalis. 
The solubility of a glass or enamel is highly dependent upon the nature of the constituent 
oxides. The influence of cooling is described. A table showing the solubility of enamel 
constituents in water and a chart showing the solubility of enamels in various acids are 
included. R.G.M. 
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Enamel science. XVIII. Px. Ever. Emailletech. Monats-Bldtter, 8 [6], 46 
(1932).—The function and chemical action of the ground coat on the steel being enameled 
are taken up. The reactions taking place and the physical causes for the adherence of 
the ground coat are briefly outlined. The control of the melting point of the ground- 
coat enamel and the effect of the firing temperature on the finished product are pointed 
out. XIX. Jbid., 8 [7], 54(1932).—Some of the defects possible in ground-coat enamels, 
the causes back of them, and methods of preventing them are taken up. For Part 
XVII see Ceram. Abs., 11 [9], 481 (1932). E.J.V. 

Investigating enamels systematically. L.Sruckerr. Ceram. Age, 18 [3], 150-52 
(1931).—S. discusses the methods of investigating enamels which have been proposed, 
pointing out their weaknesses and suggesting new lines of attack. R.G.M. 

Acid resistivity of soluble enamel glaze. Toxicnr UcnmpA Hipgo Summa. 
Repts. Imp. Ind. Research Inst. (Osaka, Japan}, 12 [15], 43 (1932).—A different plan 
from that of Andrews (see Ceram. Abs., 9 [9], 714 (1930)) is used. (C.A.) 

Influence of the inhomogeneity of the enamel frit on the finished enamel. ANon. 
Glashiitte, 62 (20), 336-37; [22], 379-80 (1932).—Inhomogeneity phenomena are as 
follows: (1) undissolved particles of raw materials which do not melt because of a too 
coarse grinding or unsatisfactory mixing; (2) an enamel with strikingly different charac- 
teristics of viscosity in different parts (this is due to a separation into component parts 
of the liquid enamel melt during fritting or to local coolings); (3) precipitations due to a 
poor firing; and (4) foreign substances appearing in the melt from the batch or kiln 
installation. M.V.K. 

Systematic researches to discover a majolica enamel free from lead. H. J. Kar- 
maus. Emailwaren-Ind., 9 [19], 146-47; [23], 174-75; [24], 181-82 (1932).—K. de- 
scribes attempts made to produce majolica enamels free from lead. Eleven different 
enamel batches are analyzed and discussed. M.V.K. 

Cryolite instead of sodium fluosilicate. Vre_naner. Emailwaren-Ind., 9 (26), 
198-200 (1932).—When replacing cryolite by sodium fluosilicate in an enamel batch the 
fusibility and expansion of the enamel and the amount of fluorine must not change. 
Sodium fluosilicate attacks the refractory lining of the fritting furnace much more 
strongly than cryolite. The general recommendation is to use one part of sodium 
fluosilicate for 0.67 part of cryolite. M.V.K. 

Enameling of cast iron. BERNARD B. Kent. Foundry Trade Jour., 46, 243-44 
(1932). (C.A.) 

Vitreous enamel removal process. Diversey Corp. Brass World, 28 (6), 125 
(1932).—Vitreous enamel is removed by means of special equipment using a material 
known as “‘Vitrosol.’”” The de-enameling process is described as a means of reclaiming 
pieces rejected due to defects in enamel. It is said to be suitable for use in plants where 
enameling is performed on a production scale, and it is claimed that considerable savings 
can be effected by means of the “Vitrosol” process. E.P.R. 

“Crystal etched” enameling iron. AMERICAN ROLLING Mit Co. Ceram. Ind., 19 
[2], 98-99 (1932)—Armco, of Middletown, Ohio, has announced the production of an 
improved enameling iron to be known as “crystal etched,”’ possessing exceptional bond- 
ing qualities. W.W.M. 

ipment for the cleaning of metal. XIX. R.W. Mrrcnett. Metal Cleaning & 
Finishing, 4 [7], 389-94 (1932).—Typical equipment and practice employed in drying 
metal products following cleaning and rinsing operations are discussed. Illustrated. 
For Part XVIII see Ceram. Abs., 11 [9], 483 (1932). E.J.V. 

Enamel defects as faults of construction of the raw ware. H. J. KaARMAus. Sprech- 
saal, 65 [27], 494-96; [28], 516-18 (1932).—A chief requirement for good enameling of 
sheet metal is the cleanliness of the object. . It should be carefully pickled with hydro- 
chloric or sulphuric acids. For good cast-iron enameling the chemical composition of 
the cast iron is important. Other considerations are the use of different kinds of raw 
iron, the percentage and quality of cast-iron scraps, and thermal history (highest tem- 
perature reached and the casting temperature). The cast iron should be carefully 
cleaned from sand, rust, and graphite and it should have a silver gray appearance. K. 
also discusses the influence of shaping in sheet metal and cast iron, mechanical stresses 
in the ware, the right thickness of walls in sheet metal, thick places in cast iron, too thin 
walls, sharp convex bends, sharp concave bends, sharp edges, and defects which are 
difficult to determine in cast-iron ware. M.V.K. 

Defects in cast enamels, their causes and prevention. IV. WattTeR KERSTAN AND 
OskaR Kerstan. Emailwaren-Ind., 9 [25], 189-90 (1932); for Part III see Ceram. 
Abs., 11 [81], 442 (1932). M.V.K. 
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Reasons for the appearance of dirt spots in enamels. H.J.Karmaus. Sprechsaal, 

65 [24], 340-41 (1932). M.V.K 
Some enamel defects and their removal. ANON. Glashiitie, 62 [18], 304-305; 
[19 ], 319-20 (1932).—Different defects in enamels and measures taken for their removal 

are described. , M.V.K. 
Natural gas as fuel in the enamel industry. Fr.rx Kainz. Chem.-Zig., 55 [88], 
846-48 (1931).—For batch furnaces and muffle furnaces which are used almost ex- 
clusively in the enamel industry, gas fuel offers definite advantages over solid fuel 
Comparing natural gas with other gaseous fuels (water gas, illuminating gas, etc.) we 
find that the former has the highest calorific value (8600 cal./cu. m.). The amount 
of air required for complete combustion is correspondingly higher (9.5 cu. m. air for 
1 cu. m. gas). Its temperature reaches 1600°C while that of water gas is 1800°. This 
temperature can be raised by preheating the air used for combustion. The combus- 
tion velocity of natural gas is lower than that of water gas, but not of other gases. Its 
heat density (3000 cal.) is also lower than that of water gas and higher than that of 
other gases. Recuperation gives a gain in heat equal to 31% of the heat of combustion; 
this gain is higher than in other gases. In regard to the action of the temperature of 
combustion on the fireproof furnace lining, natural gas offers possibilities of reducing 
its temperature by dilution with air or utilization of its high temperature if a lining 
with a high melting point is used. A mixture of 1 volume of gas and 3 volumes of air 

is not explosive. J.G.T. 
Development of the porcelain enameling industry. F. McC. Burr. Ceram. Age, 

18 [3], 147-49 (1931).—B. stresses the increased use of gas in the enameling industry. 

R.G.M. 


PATENTS 


Enamel metallic tile. N.J. Burcett(J.W.Hoehl). U.S. 1,868,815, July 26, 1932. 

Method of recovering fluorides from enamel glass smelter gases. G. H. 
McIntyre (Ferro Enameling Co.). U.S. 1,869,019, July 26, 1932 

Apparatus for making glass and vitreous enamels. G. H. McIntyre AND R. W. 
Stuart (Ferro Enamel Corp.). U.S. 1,870,636, Aug. 9, 1932. 

Production of white opaque enamels and glazes. I. Kreimp.. Brit. 375,672, July 6, 
1932. 

Production of white opaque enamels and glazes, especially sheet-iron enamels. I. 
KreErp_. Brit. 375,673 and 375,674, July 6, 1932. 


Glass 


Diffusion combustion and its application to glassmelting. P.Q. Wim iams ANnp C. 
Cone. Jour. Amer. Ceram. Soc., 15 [9], 501-507 (1932). 

Effect of boric oxide on the devitrification of the soda-lime-silica glasses. The 
quaternary system, Na,O-CaO-B.O;-SiO.. Grorce W. Morey. Jour. Amer. 
Ceram. Soc., 15 [9], 457-75 (1932). 

Volatilization of boric acid during glassmelting. I. I. Krraicoropsky ANp M. S. 
Feoporova. Trans. State Expt. Inst. Glass [U.S.S.R.], No. 1 (1932); abstracted in 
Sprechsaal, 65 [26], 479 (1932).—The volatilization of boric acid during the melting 
process of a glass of the composition, 5SiO,-1B,0;-1RO-1R,O, was investigated in re- 
gard to viscosity, chemical composition, and the quantity of glass present. The change 
in viscosity was obtained by replacing 0.25 or 0.50 mol. SiO, by Al,O;. The influence 
of the quantity of glass was ascertained from additions of the same glass in crucibles 
of different capacity (70, 200, 600, and 800 g.) and subsequent analysis. Concern- 
ing the influence of the chemical composition of the glasses on the volatilization of boric 
acid, it was determined that in zinc glasses the evaporation is lowest, while in baryta 
glasses it is highest. The volatilization in dependence on the viscosity of the glass is 
lowest in glasses of an average viscosity. Larger quantities of melt produce less vola- 
tilization. M.V.K 

Granulated or flaky boric acid; borax in crystals or in grits. Lupwic SPRINGER. 
Glashiitte, 62 [21], 360 (1932).—S. describes investigations made to find out whether 
flaky or granulated boric acid melts better in a glass batch. The results show that 
there is no marked difference in the melting of both kinds of boric acid; boric acid 
used in the form of grits melts easier and therefore should be used in the glass industry. 
Borax should also be used in the form of grits. M.V.K. 

Solubility of lead glasses in water. Suizuta Morryasu. Jour. Soc. Chem. Ind. 
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[Japan], 35 [6], 260-65B (1932).—The experimental work of K. Tabata and K. Yegami 
is described. Conclusions are as follows: (1) For glasses of s = 0.15 to 1, y = 2.8 to 


5.5 = y,2>0, the solubility is increased with the molecular ratio KyO:Na,O (k/n) 


when the molecular percentage of PbO and SiO, is kept constant. (2) For glasses 
dw dw dw 
= = 0.15 to 0.5, y = 2. i 
of x Otol,z 0.15 to 0.5, 8 to4 x2 or h < 
dw 


(=) x,z, the solubility is decreased with the molecular ratio, PbO:SiO, (/s) when the 
molecular percentage of K,O and Na,O are constant. (3) It is evident from (1) and (2) 
that the solubility of the glasses is not determined with only the sum of the molecular 
percentages of K,O and Na,O. See also Ceram. Abs., 10 [12], 832 (1931). M.V.K. 
Lead glass eliminates danger from X-ray work. R.A. Mrm.er. Amer. Glass Rev., 
51 [39], 20 (1932).—The medical and surgical field has suffered many losses due to 
cumulative effects of Réntgen or X-rays. New glass offers a transparent shield to 
workers. For many years it has been well known that sheet lead and even transparent 
glasses having a high lead content are excellent interceptors of the short energy waves 
emitted by the Réntgen or X-ray tubes. These X-rays are destructive to animal 
tissue, and too long exposure will produce severe burns. X-ray lead glass as produced 
in this country by the Pittsburgh Plate Glass Co. is a canary yellow, perfectly trans- 
parent glass, which, when compared with the foreign product, is remarkably free from 
inherent defects such as boil and seed. When compared with the more usual glasses, 
X-ray lead glass is found to be from four to five times heavier and it shows many other 
differences from commercial glasses such as plate and window glass. E.P._R. 
Use of selenium in the manufacture of glass products. ANon. Ceram. Ind., 19 [2], 
72-76 (1932).—The double action of selenium as a colorizer and decolorizer is considered. 
Some of the literature regarding this metal is reviewed. W.W.M. 
Influence of sodium chloride and sodium sulphate on crystallization of window 
glasses. A. P. ZAK AND S. I. lore. Sprechsaal, 65 (26), 479 (1932); for abstract see 


Ceram. Abs., 10 [11], 763 (1931). M.V.K. 
Crystals in a baryta glass. P. NicoLarpot AND P. GAUBERT. Glastech. Ber., 10 
[5], 340 (1932); for abstract see Ceram. Abs., 9 [6], 418 (1930). M.V.K. 


Outline of the technology of glass. Commercial glasses. J.S. MorGan. Glass, 
8 [12], 492-97 (1931).—The chief constituents are listed and the requirements of purity 
are given. In special glasses elements such as lithium, carbon, titanium, vanadium, 
cerium, and uranium are employed. Special properties imparted to glass by the use 
of various elements are outlined. Recent researches on thermal conductivity of glass 
indicate three states in glass through which it passes in cooling from a fluid to brittle 
condition. The modern tendency to stabilize glass by additions of feldspar, dolomitic 
limestone, magnesite, or borax is discussed. Advantages of additions of Al,O; up to 
2.5% are outlined. Calculations of batches are illustrated. G.R.S. 

Batch and the flow of glass. HuGo HERMANN. Glashiitte, 62 [21], 358-59 (1932).— 
Keppeler found that the beginning of the melting process is due to the formation of eutec- 
tic melts. These first melts can be determined exactly from melting diagrams. It 
was found that the acid alkali silicates, NayO-2SiO, and K,O-4SiO,, play an important 
réle in the first stages of the melt because of their low melting points of 870 and 765°, 
respectively. When a quartz grain comes in contact with soda or potash, acid sili- 
cates are formed, possibly also through the reaction in solid state. At 900° the melts 
are liquid and it must be assumed that the quartz grains are surrounded by considerable 
quantities of easily fusible melt. In the places where this melt comes in contact with 
additional soda and potash particles, the melting process is at first checked because 
metasilicates originating in such places have a comparatively high melting point. It 
must be concluded, therefore, that the melting batch has a spongy structure and that 
the metasilicates form cells containing liquid acid melts in which quartz grains float. 
With an increase in the temperature the cells and quartz grains dissolve in the increas- 
ing quantity of melt. Lime reacts with quartz and the primary alkali melts during 
the formation of the glass. Devitrifications show (1) that separate parts of the flow 
of glass are especially rich in lime, and (2) the low capability of diffusion of lime in glass. 
The capability of diffusion depends on differences in concentration and when they are 
lacking the homogenizing of the flow of glass proceeds slowly. The suitability of rocks 
containing alkalis in glassmelting is discussed and difficulties appearing when using 
them are explained. According to H. they are due to diffusion processes appearing 
during melting. The dissolving capability of silica is also discussed. M.V.K. 


| | 
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Batch. F. H. Zscuacxe. Glashiitie, 62 [21], 356-58 (1932).—Z. discusses the 
effect of each component of the properties of the finished glass on the working a 


of glass batches. 
and behavior of bubbles and streaks in a batch and flowing Pm sy 
HANS JEBSEN-MARWEDEL. Glastech. Ber., 10 [4], 257-79 (1932).—This is the original 


reference; for abstract see Ceram. es li @). 88 (1932). M.V.K. 
ental studies on form and cracks in glass plate. M. Hirata. 
Sci. Paper Inst. Phys. Chem. Research ote ag Vol. 16, No. 322° (Sept., 1931).—H 


calculated the surface energy of cracks produced in plate glass and compared it with 
the potential energy due to thermal contraction of the plate. Discrepancies between 
these two quantities are attributed to residual strain in the glass. The number and 
sinuosity of the cracks vary with the temperature of the plate and its rate of submer- 
sion in the water. Cracks produced in the plate by several methods of heating and by 
bending are essentially the same, #.e., at the tip of the original short crack two cracks 
branch out, at the tips of these two more cracks branch out, etc. Different methods 
of heating, however, produce systematically modified patterns of cracks. A eo 
on the mechanism of the growth of cracks is proposed. 
Problems of the glassy state. Epwin Bercer. Diamant, 53 [10], 145-46 1981): 
for abstract see Ceram. Abs., 10 [8], 550 (1931). E.J.V. 
Processes taking place in the softening interval of glasses. G. TaMMANN. Glas- 
hiitte, 62 [24], 410 (1932).—The physical properties of glasses, in their dependence on 
the temperature, show anomalies in the softening interval. The coefficient of expan- 
sion, the specific heat, and other properties increase more rapidly at a definite tem- 
perature interval than at lower or higher temperatures. This temperature interval 
in which glass loses its brittleness can be determined in different ways. It coincides 
with the temperature of the turning point on the curves of the coefficient of expansion 
and of the specific heat. This definite temperature is characteristic for every vitreous 
amorphous substance. It is an important constant like the melting point of a crystal. 
M.V.K. 
Hydrolytic stability of chemical glassware. F. H. Zscuacxe. Chem.-Zig., 55 
[60], 580-81 (1931).—Official requirements for chemical glassware divide all glasses 
into five classes according to the amount of glass material leached out by boiling water. 
A discussion of the properties of glasses of all classes leads to the conclusion that only 
those belonging to the three upper classes, leaving a residue of not more than 500 mg.-/ 
1000 Na;O in 1 hr., can be used for laboratory glassware of all kinds. Other kinds are 
efflorescent in moist air, can not resist usually employed reagents, and are especially 
unfit for measuring apparatus as drops of the measured liquids often adhere to their 
inner surface and can be removed only with difficulty. They can not be used for auto- 
claves, as the conditions of temperature and pressure affect them seriously. J.G.T. 
Ultra-violet transparency of thin blown window glass. Hans KiLumMB AND TH. 
Haase. Z. Physik, 75 [5-6], 322-27 (1932).—Pyrex glass is blown to a thickness of 
10 yw; it will stand differences of pressure of 1 atmosphere or more. This glass is trans- 
parent to wave-lengths of 1850 A. It has the same degree of transparency as quartz 
glass 1 mm. thick. The transparency of other commercial glasses is given. L.T.B. 
Glass characters relative to composition. S. R.Scuores. Fuels & Fur., 9 [12], 
1401-1404 (1931).—S. discusses the relationship between the chemical composition and 
physical properties of glass and gives a short description of the development of glass- 
making. He explains the additive theory of glass components and considers the effect 
of the principal oxides on the character of the glass. The effect of alkalis is taken up at 
length. E.J.V. 
Compounding of glasses for specific purposes. S.R.Scnores. Fuels & Fur., 10 
[3], 221-22 (1932).—The characteristics of glass in general are rigidity, transparency, 
refracting power, electrical resistance, and chemical stability. S. discusses the essential 
characteristics of glass intended for a specific purpose, such as window glass, optical 
glass, bottles, tableware, technical glass, etc. E.J.V. 
Bands of rare metals and glasses colored by them. Joser Wor. Sprechsaal, 65 
[27], 491-92 (1932).—In previous investigations, W. detected the presence of rare 
metals in dilute solutions of rocks through stripes in the colored band of the spectro- 
scope; the same method was used for investigating glasses containing rare metals. 
The ‘color tone of a neodymium glass was blue or red according to the illumination. 
Uranium glasses have a beautiful range of color; glasses colored with gold, silver, or 
copper show blue to red color tones according to the grain size of the material precipi- 
tated. The reasons for this changing color impression of different glasses are not the 
same. In uranium and dichromide glasses (glasses containing potassium dichromate) 
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they are due to fluorescences. The grain size of the material precipitated stipulates 
the color tone of gold, silver, and copper glasses. The play of colors of glasses colored 
with rare metals is due to metameric colors; this is conditioned by stripes in the colored 
bands. In strongly saturated solutions, the stripes are generally not clear and appear 
as wide faded bands or shadows. When diluted, the stripes become more visible but 
disappear gradually with a stronger dilution. A hard porcelain glaze and an under- 
glaze for hard porcelain containing neodymium were also investigated. About 3% of 
neodymium phosphate was present in the glaze and about 30% in the underglaze. The 
color tone of the former was light blue in daylight and soft pink with artificial light; 
the latter had a stronger color tone. The surfaces when observed through the spectro- 
scope showed the characteristic stripes of neodymium. W. concludes that these investi- 
gations show that it is possible to detect rapidly the presence of rare metals in glasses, 
glazes, and underglazes with a spectroscope. Photos show bands of ceric oxide in 
saturated and dissolved solutions, didymium solutions, solutions of neodymium nitrate 
and sulphate, neodymium glasses, praseodymium glass, didymium glass, and glasses 
colored with neodymium and didymium. M.V.K. 
Coloring glasses with cadmium sulphide. M. Basmie anp A. GRANGER. Chim. 
pay ee No. ], pp. 481-82 (March, 1932); for abstract see Ceram. Abs., 11 [7], 
1 CA 
Copper blue and glazes. E. Berper. Ceram. Age, 18 [3]}, (1931); 
see also Ceram. Abs., 10 [12], 821 (1931). G.M. 
Chemical decoloration of glass. JOHANNES Liérr_erR. Glastech. Ber., 10 11 
(1932).—This is the original reference; for abstract see Ceram. Abs., 11 [2], 92 (1932). 
M.V.K. 


Fluorescence of colored glass. W.R.Lesrer. Diamant, 53 [32], 503 ax 1 for 
abstract see Ceram. Abs., 10 [6], 416-17 (1931). 


Production of a lapis-lazuli effect on glass. T.J.K. Diamant, 52 [8], 133 (1980). 
A brief description of the chemical treatment to obtain a lapis- lazuli effect on glass is 
given. E.J.V. 


A good inexpensive decoration technique for glass. Orro Herrvrrs. Diamant, 
53 [35], 550-51 (1931).—H. proposes a method of decorating glass by etching it cold, 


pressing aluminum or variegated materials into the roughened surface, and finally 
japanning the whole to hold the the decorative materials in place without firing them in. 
E.J.V. 


Advance in the field of the production of safety glass. ANon. Glashiitte, 62 [20], 
330 (1932).—By means of a special thermal treatment (sudden cooling) of a normal 
crystal plate glass without changing its composition, new properties are given to it, 
chiefly an exceptional hardness. Such a glass plate crumbles into pieces (of the size 
of a pea) which have no sharp edges. It is claimed that this discovery will greatly 
influence the = of nonsplintering glass. M.V.K. 

of the process in safety-glass manufacture. Tu. PEscu. 
Chem.-Zig., 55 lo), 935 (1931).—It is important to keep the foil in the triple layer 
glass-foil glass at the proper degree of stickiness. Immersing in a solvent i is insufficient; 
a mixture of two liquids, one a solvent, the other a dilution agent, is better. Keeping 
the foil in this solution for too short a time diminishes duration of the glass, while keep- 
ing it too long produces the so-called ripples, ¢.e., dispersion of light and imperfect trans- 
parency. Polarized light shows the structure of the foil, acetylcellulose being often 
inhomogeneous. The conditions of softening can be represented by a diagram in which 
every type of foil occupies its space defined by temperature and wepee: 5 

Problems of safety-glass manufacture. Tu. Pescu. Chem.-Zig., 55 (75), 730-31 

(1931).—The glass employed should have a high elasticity in comparison with ordi- 
nary glass. The finished product should be clear, free from bubbles, resistant to tem- 
pore An and absolutely transparent. The intermediate layer is made of celluloid, 
acetylcellulose, or artificial resin which is chiefly employed in Germany. It gives the 
clearest foil and its stickiness is excellent, but its stability remains to be proven, as the 
product is new. It seems to be satisfactory only within a limited temperature. The 
edges of the plate hold together well. The other two kinds of binding material can 
easily withstand a low temperature, but not the high temperature of tropical countries. 
The sun’s rays slowly produce a yellow coloration which can be prevented by the addi- 
tion of urea. Though official methods of testing safety glass are still lacking, some 
tests usually employed are described. J.G.T. 

Testing safety glass. Martmn Apranam. Sprechsaal, 65 (25), 455-57; [26], 

472-75 (1932).—A. describes (1) the testing of the intermediate layer; (2) splintering 
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safety, (a) falling test; (3) phenomena of cracking; (4) measurements of the splintering 
safety; (5) requirements on the basis of tests; (6) tests with varied height of the fall; 
(7) influence of the natural weathering, (a) visible changes in safety glass, (5) discolora- 
tion of safety glass, and (c) splintering safety after weathering; (8) supplementary 
laboratory experiments, (4) cold, (6) heat and humidity, and (c) light; and (9) resistance 
of safety glass to uniform pressure. M a. 
Manufacture of nonsplintering glass. Hetmut MERTENS. Diamant, 54 [1], 
(1932). —A brief description of the production of nonsplintering glass and its ad A 
is presented. Illustrated. E.J.V. 
Shatter-proof glass. W.O. Diamant, 53 [12], 177-78 (1931).—Some of the differ- 
ent methods of preparing shatter-proof glass and its properties are discussed. E.J.V. 
Double-pane insulation glass. ANON. Arch. Forum, 57 (1), 14 (1932).—Consisting 
of two layers of glass with a sealed air space between them, a new window glass has 
been developed which offers heat and sound insulation and resistance to frost and mois- 
ture. Since this glass saves from 40 to 63% of the heat lost through windows, its im- 
portance in fuel economy and in general air conditioning is obvious. E.P.R. 
Mirror production. ArtTHUR LAURENT. Diamant, 53 |7|, 98-99; [11], 161-62; 
[21], 323-24; [29], 452-53; [32], 516-17; [36], 579-80 (1931).—An empirically scien- 
tific treatise with a practical introduction to the development of mirrors is given. The 
treatment before and after silvering and the importance of proper conditions for pro- 
ducing stable silver coatings are discussed. The hypothesis of chrome plating and 
the use of amalgam-containing silver solutions, etc., are also taken up. See also Ceram. 
Abs., 9 [1], 24 (1930). E.J.V. 
Silvering glass. Donatp E.SuHarp. Diamant, 53 [27 319-21 (1931); for abstract 
see Ceram. Abs., 10 [2], 112 (1931). E.J.V. 
Small mirror silvering. C.F. Diamant, 53 [24], 375-76 (1931).—tThe silvering of 
mirfrors on a small scale and the apparatus used are described in detail. Illustrated. 
EJ.V. 
Defects in the silvering of glasses and their prevention. Jacgues WoLr. Diamant, 
53 [23], 356-57 (1931)—A summary of the defects possible in the silvering a? Slasses, 
their causes, and methods of prevention is presented. E.J.V. 
Use of electrochemical by-products in glassmaking. ALEXANDER SILVERMAN. 
Glass Ind., 13 [8], 129-33 (1932); for abstract see Ceram. Abs., 11 [7], 406; [8], 451 
(1932). E.J.V. 
Refractory glass. ANoNn. Glashiitte, 62 [16], 271 (1932).—A Bohemian glass fac- 
tory has begun the production of a glass which, besides being refractory, is highly stable 
to acids and resistant to sudden temperature changes. It is especially adapted for 


laboratory use. M.V.K. 
Glass blocks for building purposes. Fritz HANSEN. Keram. Bund, 6 [45], 301 

(1931); abstracted in Glastech. Ber., 10 [4], 237-38 (1932). M.V.K. 
Shaping glass. B. MAupER. Sprechsaal, 65 [24], 337-39 (1932)—M. discusses 

hand shaping, shaping with a model, and the technique of pressed glass. M.V.K. 


Manufacture of rolled plate. XXIII. Ernst Lutz. Glass ind., 13 [8], 136-39 
(1932).—The layout and operation of the Ford Plate Glass Factory at River Rouge is 
taken up in some detail. The use of rolls for producing plate glass as it flows out of 
the tank and the best methods of mounting them are taken up. The regulation of the 
glass issuing from the tank is also discussed. Illustrated. For Part XXII see Ceram. 
Abs., 11 [9], 487 (1932). E.J.V. 

Machinery and methods for the manufacture of sheet glass. W. E. S. TURNER. 
Expt. and Research Dept. Glass Tech., 13, 65-121 (1930); Proc. Inst. Mech. Eng. {Lon- 
don |, pp. 1077-1127 (December, 1930); Glastech. Ber., 10 [4], 221-22 (1932); see also 
Ceram. Abs., 11 [6], 360 (1932). M.V.K. 

Electric heat in glass annealing. R.H. Rocers. Amer. Glass Rev., 51 {42}, 11 
(1932).—Strains in glass can be relieved in a short time if the ideal temperatures and 
cooling curves are followed closely. Electric heat applied in definite zones, each under 
control, provides means for following the best heating and cooling curves. The con- 
veyer on which the ware passes through has an adjustable speed drive. The heat is 
distributed uniformly by the disposition of the heating units so that glass passing through 
close to the walls meets the same conditions as that near the center of the conveyer. 
A feature of electric heating is cleanliness. There are no products of combustion in 
the leer and the ware comes out clean and sterile. E.P.R. 

Stained glass fired successfully by electricity. Freperick E. Maver. Nat. 
Glass Budget, 48 [11], 3 (1932).—A history of the development of stained glass is given 

E.P.R. 
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Study of pulsating feeders for molten glass. III. Roy E. Swain. Glass Ind., 13 
[8], 133-36 (1932).—Special apparatus designed to feed glass to moving molds on form- 
ing machines of the continuous type are described. A general summary of the specifica - 
tions for the feeder as a whole, for the shears, and for the pulsations (needle) is given. 
Illustrated. For Part II see Ceram. Abs., 11 [9], 487 (1932). E.J.V. 

Systematic working of small-coated glasses. ARTHUR LAURENT. Diamant, 52 [3], 
40 ( 1930). —The handling of a number of small pieces of glass, such as hand mirrors, etc., 
in an economical manner is discussed. E.J.V. 

Working glass with Widia tools. A. FrHse anp B. Kinpt. Glastech. Ber., 10 [4], 
193-200 (1932); abstracted in Sprechsaal, 64 [47], 867 (1931).—The authors describe 
(1) difficulties appearing during the working of glass, (2) the difference between the 
working of metal and that of glass, (3) ‘‘Widia,’”’ a hard metal, as a material for tools for 
working glass, (4) glass boring, and (5) glass cutting. Illustrated. M.V.K. 

Diamonds and their use in the optical and mechanical industries. F. K. Bécx. 
Optic, 4 [7], 79-80; [8], 92-93 (1931); absgracted in Glastech. Ber., 10 [4], 223 (1932).— 
B. describes in de tail the boring and cutting of optical glass with diamonds. M.V.K. 

Sandblasting and its use for glassware finishing. U.Lonse. Diamant, = {1}, 3 
(1931); for abstract see Ceram. Abs., 10 [10], 689 (1931). E.J.V. 

Some early records of glassmaking. S. E. Wrinsoit. Pottery Gasz., 57 (662), 
1001-1004 (1932).—A brief summary of the activities of the early glassmakers in the 
vicinity of Chiddingfold, England, is presented. In 1240 Laurence was supplying glass 
for Westminster Abbey. Excavations in the district have unearthed apparatus in the 
form of materials, crucibles, blowpipes, furnaces, etc., and products in the form of window 
and vessel glass, etc. A rough chronological classification of the glasses found divided 
them into groups as follows: (1) 1226-1400, (2) 1400-1550, and (3) 1550-1620. In 
(1) the majority of vessels were of a pale milky green color, semi-opaque, and of a rough- 
ish surface; (2) both vessels and window glasses were bluish green with a more burnished 
surface; (3) the color tended to be of a deeper bluish green, the glass was translucent, 
and the surface highly burnished. Illustrated. E.J.V. 

Old English glass. XXII. Witch balls and pocket flasks. FRANcIS BUCKLEY. 
Glass, 8 364-66 (1931). XXIII. Worcestershire Ibid., 8 [10], 415-17 
(1931). XXIV. Ravenscroft’s sealed glasses. /bid., 8 461 42 (1931 ).—George 
Ravenscroft, the inventor of British “flint glass,’’ was the first glassmaker to seal or 
“‘hall-mark” his glasses. This was first done in October, 1676. Two illustrations show 
rare glasses of this period with the distinctive seal, a raven’s head, attached to the stem 
XXV. Hogarth glasses. /bid., 8 [12], 498-99 (1931)—Drinking glasses with very 
short stems or no stems at all, described as ‘‘firing’”’ or Masonic glasses, are discussed and 
illustrated. XXVI. Jacobite glasses: Portrait and “Amen” glasses. /bid., 9 [1], 
14-16 (1932).—Engraved glasses of the early 18th Century are treated. Illustrated. 
XXVII. Jacobite glasses: Cycle Club. J/bid., 9 [2], 58-60 (1932).—The emblems 
commonly engraved on the Cycle Club glasses were (1) Jacobite or Yorkist rose, (2) the 
oak leaf, (3) star, and (4) the word ‘‘Fiat.”’ Illustrations of 8 rare glasses are shown. 

Jacobite and anti-Jacobite glasses. J/bid., 9 {3}, 103-105 (1932)—Engraved 
glasses of the middle and late 18th Century are described and illustrated. XXIX. 
Glasses for the Eastern market. /bid., 9 [4], 156—57 (1932).—A discussion is given of 
the type of glassware exported to the Far East during the 18th Century. XXX. Glass 
figures. Jiid., 9 [5], 197-98 (1932).—IIlustrations and descriptions are given of orna- 
mental glass figures made during the 18th and 19th Centuries. XXXI. A glassmaker’s 
day book. Jbhid., 9 (6), 245-46 (1932).—Of interest in the history of old glass is the day 
book belonging to John Cookson and Co., compiled during the years 1744 to 1747. 
Three illustrations of rare glasses are shown. XXXII. The four-lobed knop or stem. 
lbid., 9 [7], 304-306 (1932).—The development of the four-lobed stem is traced. This 
type of stem was developed toward the end of the 17th Century by John Greene. Five 
illustrations of intricate glass are shown. For Part XXI see Ceram. Abs., 11 [6], 359 
(1932). G.RS. 

Glass gunpowder. H.Soutnam. Notes & Queries, 162, 333 (1932). -In an English 
(the Duke of York’s household) list of 1824 there appears the entry: ‘“‘Glass gunpowder 
maker, Wilkins & Son.’ S. makes the inquiry, ‘“‘What was glass gunpowder?” 

H.H.S. 

Progress of the glass industry in 1931. Oskar Knapp. Glashiitte, 62 (23), 394-95 
(1932).—K. discusses the structure, constituents, and properties of glasses according 
to (1) ‘‘Dependence of properties of glasses on their thermal history,’’ by Berger (Ceram. 
Abs., 10 [5], 335 (1931)); (2) “‘Variations in the heating curves of glass,’’ by Tool and 
Eichlin (zbid., 10 [11], 759 (1931)); (3) “Thermal capability of resistance of glasses,’’ 
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by Knapp (Keram. Rund., p. 459 WY} (4) “‘Electrochemical properties of glasses,’’ 
by Silverman (Ceram. Abs., 10 [9], 629 (1931)); (5) “Electrical conductivity of glasses 
and silicates,"”’ by Schwarz and Halberstadt (sbid., 11 [6], 352 (1932)); (6) ‘Glass 
opacified with fluoride,”’ by Knapp (idid., 10 [9], 631 (1931)); (7) “Refractive indices 
of some glasses,” by Jentsch and Nahring (ibid., 11 [5], 299 (1982); (8) “Index of re- 
fraction of some soda-lime-silicate glasses,” by Faick and Finn 10 [10], 
(1931)); (9) “Refractive index of glasses,” by Randall and Gee (ibid., 10 [8], 
(1931)); ‘oP “Optical ies of didymium glasses,’”” by Moore, Lein, and § 
(sbid., 10 [5], 337 (1931)); v 1) “Permeability of glass to ultra-violet radiations,” by 
Gilard, Hautot (idsd., 11 [2], 96 (1932)); (12) ‘““Chemical reasons for de- 
coloration of glasses e xposed to radium rays,” by Hoffmann (ibid., 11 [4], 237 re 
See — 11 [4], 236 (1932). 
aste products in the glass industry. Anon. Glashiitie, 62 [23], 200-04; 35), 

428.20 (1932).—The use of waste products, e.g., broken glass, cut and cast pieces, wire 
glass, and defective pieces is discussed. Cases where German glass factories have used 
these waste products with success are described. M.V.K. 

Fourcault installation with two drawing machines. F.Sranc. Glashiilte, 62 (19), 
317-18; [20], 333-35; [21], 377-78 (1932).—S. describes in detail the reconstruction of 
an old glass factory which formerly produced glassware by mouth blowing. M.V.K. 

Data for the history of Hungarian glass manufacture. LapisLaus v. SZATHMARY. 
Természettud. Késlony, No. 3 (1929); abstracted in Glastech. Ber., 10 (4), 212 (1932).— 
A short history of the birth (1550) and development of the Hungarian glass = is 
given 

Glass factory of Bagneux. ANoNn. Glaces et Verres, No. 23, pp. 2-9 (1931); ab- 
stracted in Glastech. Ber., 10 [4], 232 (1932)—The factory manufactures spectacle 
glass, colored, illuminating, cylinder, and special glasses for perfumes and imitation 
pearls, and large hollow globes of white and colored glass. M.V.K. 

Heat Technical Counsel of the German glass industry. ANon. Sprechsaal, 65 
[25], 466 (1932).—The report of the Heat Technital Counsel for 1931 deals with (1) 
old and new cooling leers for hollow glass (Metzger), (2) the problem of waste glass in 
glass plants (Oppermann), (3) heat-technical investigation on a as tank 
(Friedmann), and (4) industrial accounting in glass plants (Goereus). M.V.K. 


BOOK 


Annealing Glass Leers. (Antempern von Glaséfen.) Smsert Guss. Verlag 
Glashiitte, Dresden, 1932. 4.50 Rm. Reviewed in Glastech. Ber., 10 [4], 302-303 
(1932).—G. discusses (1) properties of refractory materials, (2) behavior of different 
parts of the leer during annealing, (3) different ways of annealing, and (4) supervising 
annealing. M.V.K. 


PATENTS 


Sheet-glass grinding and polishing apparatus. J. L. Drake AND FRANK FRASER 
(Libbey-Owens-Ford Glass Co.). U.S. 18,533, July 19, 1932 (reissue). 

Glass container. C. G. Hm.GEnpERG (Carr-Lowrey Glass Co.). U. S. 1,866,770, 
July 12, 1932. 

Manufacture of nonsplintering glass sheets. G. E. Heyi (Morris Greenhill). 
U. S. 1,867,009, July 12, 1932. 

Method of manufacturing nonscatterable glass. O.S. Marckworts. U. S. 1,867,- 
085, July 12, 1932. 

Feeder for glass leers. Ju.ttus Sy_vesterR (Simplex Engineering Co.). U. S. 
1,867,389, July 12, 1932. 

Method and apparatus for gathering molten glass in molds. E.G. Bripces (Lynch 
Glass Machine Co.). U.S. 1,867,440, July 12, 1932. 

Means for transferring bottles from bottle-forming machines. A. D. R.. TUCKER 
(Albion Bottle Co., Ltd.). U.S. 1,867,785, July 19, 1932. 

Process of producing laminated glass. G. B. Warmins (Libbey-Owens-Ford Glass 
Co.). U.S. 1,867,787, July 19, 1932. W.H. Moss anp K. H. Crurcurrecp (Celanese 
Corp: of America). U.S. 1,870,018, Aug. 2, 1932. The step of applying an adhesive 
coating composition containing a urea-phenolaldehyde resin that is compatible with the 
derivative of cellulose. 

Apparatus and method of manufacturing sheet glass. Lucren De.ioye (Soc. anon. 
des manufactures des glaces et produits chimiques de St.-Gobain, Chauny, et Cirey). 
U. S. 1,867,940, July 19, 1932. 

Colorless glass. Grorc Jarcxet (Sendlinger Optische Glaswerke G.m.b.H.), 
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U. S. 1,868,065, July 19, 1932. A crucible for the production of colorless glass is char- 
acterized in that the refractory material thereof possesses incorporated therein a per- 
centage of neutralized substances in a quantity dependent on the proportion of discolor- 
ing substance in the crucible, which neutralizing substances are adapted to withstand 
the high temperatures to which the crucible is subjected in use without vaporization. 

Method of manufacturing wired glass. F.H. Rowe (Clear View Wind Shield Co.), 
U. S. 1,868,177, July 19, 1932. 

Glass building stone, tile, etc. J. W. Janzen (N. V. Glasfabriek ‘“‘Leerdam,”’ 
Voorheem Jeekel, Mijnssen & Co.). U.S. 1,868,236, July 19, 1932. A building block 
formed of vitreous material has a plurality of bearing surfaces on the top side, some of 
which bearing surfaces are visible when the blocks are placed in a wall and some of 
which are invisible at such times, and elastic bearing material on the surfaces which are 
invisible, for receiving the coéperating bearing surfaces of adjacent blocks to prevent 
fracture of the blocks. 

Sheet-glass rolling machine. Carrot, Cone (Libbey-Owens-Ford Glass Co.) 
U. S. 1,868,274, July 19, 1932. 

Glass-surfacing machine. J. P. Crow.ey (Libbey-Owens-Ford Glass Co.). U. S. 
1,868,275, July 19, 1932. 

Machine for drawing glass into tubes or rods. RopertT SaLomon. U. S. 1,868,397, 
July 19, 1932. 

Mold for the manufacture of articles in silica glass, etc. Pierre LA BuRTHE 
(Société “Quartz & Silice”). U.S. 1,868,421, July 19, 1932. 

Handling glass articles. James Barry (Corning Glass Works). U. S. 1,868,480, 
July 26, 1932. 

Heating device for leers. Juirus Sy_vester (Simplex Engineering Co.). U. S. 
1,868,856, July 26, 1932. 

Process for the homogenization of glass flux. Rupo_r Taum (Montan und Indus- 
trialwerke, vorm. J. D. Starck). U.S. 1,868,858, July 26, 1932. 

Roller conveyer for glass plates. Lampert von Rets (American Bicheroux Co.). 
U. S. 1,868,860, July 26, 1932. 

Method of manufacturing bifocal lenses. F. B. Watson AND Epwarp CULVER 
(United Kingdom Optical Co., Ltd.). U.S. 1,868,863, July 26, 1932. 

Glass-cutting mechanism. J. A. Bousn (Blackford Window Glass Co.). U. S. 


1,869,044, July 26, 1932. 

Method of lucing clear vitreous silica. B.F. Nrepercesass (General Electric 
Co.). U.S. 1,869,163, July 26, 1932. 

Device for handling and emptying glassmelting pots. RicHarp GENENGER (N. V. 
Maatschappij tot Beheer en Exploitatie van Octrooien). U.S. 1,869,245, July 26, 1932. 

Mold attaching device for machines. D. E. Gray anp D, W. Srrart 
(Corning Glass Works). U.S. 1,869,249, July 26, 1932. 

Process and apparatus for the manufacture and leering of glass sheets. Max 
BrcuHerovux (American Bicheroux Co.). U.S. 1,869,297, July 26, 1932. 

Process and apparatus for the manufacture of rods or tubes of glass, etc. J. A. 
Carport (Soc. Anon. Le Pyrex). U.S. 1,869,303, July 26, 1932. 

Receiving glass sheets. V.M. Dorsgy (American Bicheroux Co.). U.S. 1,869,306, 
July 26, 1932. 

Contact glass. Joser Datitos(Carl Zeiss). U.S. 1,869,366, Aug. 2, 1932. 

Multifocal lens. L. W. Bucses, Jr. (Continental Optical Mfg.Co.), U.S. 1,869,- 
461, Aug. 2, 1932. 

Apparatus for handling glassware. G. E. Rowe (Hartford-Empire Co.). U. S. 
1,869,622, Aug. 2, 1932. 

Machine for forming hollow glassware. L. D. Sovsrer (Owens-Illinois Glass Co.). 
U. S. 1,869,920, Aug. 2, 1932. 

Means for feeding molten L. D. Sousrer (Owens-Illinois Glass Co.). U.S. 
1,869,921 and 1,870,210, Aug. 2; 1932. 

Closure cap for tumblers, jars, etc. Harry Incram. U.S. 1,869,938, Aug. 2, 1932. 

Method and apparatus for sheet glass. Frirz EcKERT (W. A ” Morton 
and P. L. Geer). U.S. 1,870,002, Aug. 2, 1932. 

Process of plate glass. P. CRow.ey (Libbey-Owens-Ford Glass Co.). 
U. S. 1,870,238, Aug. 9, 1932. 

Glass furnace. J. 'L. Drake (Libbey-Owens-Ford Glass Co.). U. S. 1,870,242, 
Aug. 9, 1932. 


Muffie-furnace leer. W.A. Morton (Amsler-Morton Co.). U.S. 1,870,262, Aug. 
9, 1932. 
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Laminated glass apparatus. J. L. Drake (Libbey-Owens-Ford Glass Co.). U. S. 
1,870,284, Aug. 9, 1932. 

Process of making fish bowls. App1son Jenkins (D. C. Jenkins Glass Co.). U.S. 
1,870,363, Aug. 9, 1932. 

Leer loader. C. H. HARDMAN (Hazel-Atlas Glass Co.). U.S. 1,870,506, Aug. 9, 
1932. 

Process for making composite glass. J. H. SHerts (Duplate Corp.). U.S. 1,870,- 
693, Aug. 9, 1932. 

Glassworking machine. J. P. Scuit (Whitall-Tatum Co.). U.S. 1,870,755, Aug. 
9, 1932. 

Surfacing process and apparatus. M. A. Laass (American Optical Co.). U.S 
1,871,123, Aug. 9, 1932. 

Process and apparatus for making plate glass. R. L. CLause (Pittsburgh Plate 
Glass Co.). U. S. 1,871,156, Aug. 9, 1932. W.G. Koupat (Pittsburgh Plate Glass 
Co.). U.S. 1,871,218, Aug. 9, 1932. 

Glass-cutting table. J.D. McLeop (Pittsburgh Plate Glass Co.). U.S. 1,871,220, 
Aug. 9, 1932. 

Method of coating hollow bodies. A.M. HAGEMAN Anp A. F. Linpstrom (Westing- 
house Lamp Co.). U.S. 1,871,367, Aug. 9, 1932. 

Pressed-glass comports and cake stands. H.H.Prrr. Brit. 375,486, July 6, 1932. 

Method and apparatus for fusing silica, etc. Britrsh THomson-Hovuston Co., Ltp 
Brit. 375,500, July 6, 1932. 

Process of melting and refining high borosilicate glasses. Corninc GLass WorRKS. 
Brit. 375,806, July 13, 1932. 

Manufacture and production of compound glass. J. Y. Jounson (I. G. Farbenin- 
dustrie Akt.-Ges.). Brit. 375,972, July 13, 1932. 

Machine for beveling curvilinear giass plates, particularly oval glass plates. Eran- 
LISSEMENTS METALLURGIQUES ET FONDERIES Soc. ANON. Brit. 376,215, July 13, 1932. 

Process for tempering glass. Soc. ANON. DES MANUFACTURES DES GLACES ET 
PRODUITS CHIMIQUES DE St.-GoBAIN, CHAUNY, ET CrrEY. Brit. 376,219, July 13, 1932 

Leers for annealing glass bottles, etc. W.P.GrEEN. Brit. 376,333, July 20, 1932. 

Manufacture of glass bands, tubes, rods, etc. CoMPAGNIE INTERNATIONALE POUR 
LA FABRICATION MECANIQUE DU VERRE (Procédés Libbey-Owens) soc. ANON. Brit. 
376,990, July 27, 1932. 

Method of connecting branch pipes to quartz tubes and similar quartz bodies of 
comparatively great dimensions. JENAER GLASWERK ScuoTtt & Gen. Brit. 377,071, 
July 27, 1932. 

Glass. GLASHUTTENWERKE VORM. J. SCHREIBER & NeFFEN. Austrian 127,520, 
Nov. 15, 1931. Reflecting glass, for use in lighting installations, comprises opal glass 
covered on one side with a layer of dark, nontransparent glass and preferably covered 
on the other side with a layer of crystalline glass. A suitable formula for the nontrans- 
parent glass is colorless glass 150, MnO, 30, CoO 1, S 35, and Na,SeO, 10 parts. See 
following patent. (C.A.) 

Glass for reflectors. GLASHUTTENWERKE VORM. J. SCHREIBER & NEFFEN. Ger. 
505,947, Sept. 24, 1929. The glass is composed of layers of opal and crystal glass. 
The opal glass layers are formed by coloring transparent glass by S, Na,;SeQ,, CoO, 
or MnO). (C.A.) 

Glass. DerutscHe Sprece.cias A.-G. Fr. 720,075, July 16, 1931. A glass which 
is permeable to heat rays and rays of the visible spectrum but absorbs ultra-violet rays 
contains up to 10% of a mixture of rare earths in the proportion of the natural deposits. 

(C.A.) 

Reinforced glass. Soc. ANON. DES MANUFACTURES DES GLACES ET PRODUITS 
CHIMIQUES DE St.-GoBaIn, CHAUNY, ET CrREY. Fr. 720,298, Oct. 14, 1930. Oxides 
such as Al,O; and boric acid or compounds of oxides such as aluminates or borates are 
incorporated with glass to increase the adherence of a reinforcing metal to the glass. 

(C.A.) 

Glassmaking. PILKINGTON Bros., Ltp. Fr. 720,585, July 24, 1931. Means are 

described for conducting the glass from the rolling apparatus to the annealing furnace. 


(C.A.) 
Canal cooling-off furnace for hollow glassware. Rupo_r ScHNEIDER. Ger. 544,- 
726, Dec. 6, 1928. (C.A.) 


Glass. Gustav KeEppeter. Ger. 544,924, April 23, 1930. In glassmaking 
75% of the SiO, present in the mixture is in finely powdered form.. See also Ceram. 
Abs., 11 [9], 489 (1932). (G.A.) 
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Treating frosted glass to prevent weathering. Corninc Grass Works. Ger. 
545,867, June 15, 1930. The glass is washed with aqueous solutions of AlF;, Ale(SO,)s, 
or Al salts of aliphatic acids. The Al salt is present in amounts not exceeding 750 
p.p.m. See following patent. (C.A.) 

Treatment of frosted-glass articles. Row Lanp D. Smitn (Corning Glass Works). 
Can. 311,508, May 19, 1931. Frosted-glass articles are washed in an aqueous solu- 
tion of not more than 750 p.p.m. of AIF; to prevent mechanical weakening of the arti- 


cles caused by weathering. See also Ceram. Abs., 10 [4], 265 (1931). (C.A.) 
Continuous apparatus for drawing glass tubes or rods. Prerre A. Favre. Ger 

547,135, Nov. 9, 1928. (C.A.) 
Triplex glass united with cellulose, acetylcellulose, etc. Lupwic Scurrr, Jr. Ger. 

547,801, Jan. 9, 1930. (C.A.) 


Tempering optical glass. Emm Buscn A.-G. Opriscue Inp. Ger. 548,159, Nov. 
26, 1930. Lenses, etc., are floated on a heated metal or salt bath of higher specific 
gravity than the glass and are then rapidly cooled. (C.A.) 

Apparatus for making sheet glass. Soc. ANON. DES MANUFACTURES DES GLACES ET 
PRODUITS CHIMIQUES DE St.-GoBarn, CHauny, ET Crrey. Ger. 548,399, June 1, 1930. 

(C.A.) 

Means for making colored or white glass tubes or rods. PATENT-TREUHAND-GES 
FUR ELEK. GLUHLAMPEN M.B.H. Ger. 548,443, Nov. 29, 1928. (C.A.) 

Means for making flat articles from quartz and like difficultly fusible materials. 
Fritz WINKLER (I. G. Farbenind. A.-G.) Ger. 549,083, Nov. 30, 1929. (C.A.) 

Means for removing excess adhesive in the manufacture of safety glass. Hans 
Kinon. Ger. 549,476, Oct. 25, 1930. (C.A.) 

Etching glass for electriclamps. Tokumatu Tanaka (Asahi DenkiK.K.). Japan. 
92,019, July 4, 1931. A mixture of NH,F 20 g., oxalic acid 30 g., KOH 28 g., H,SO, 
8 g., and .H,O 200 g. is used as the etching agent. It is noncorrosive to skin and the 
action on the glass is completed within 2 to 3 min. (C.A.) 


Structural Clay Products 


Method of brick construction which insures water-tight walls. R.H. MrInTon. 
Bull. Amer. Ceram. Soc., 11 [8], 215-18 (1932). 
Suggestions for firing practice with natural gas. H.C. Kenyon. Brick Clay Rec., 
81 [2], 56-58 (1932).—A type of fire box with the excess air opening 9 in. below the 
burner has several advantages over the type where the excess air opening is above the 
burners. In watersmoking the burner, being above the air inlet, creates a vacuum 
drawing the air into the fire box, ard as it passes through the flame it picks up heat 
more readily. In windy weatler the fla..e from the burners will not flash out so readily 
through the opening and endanger employees. Brick which fall into the fire box can 
be removed quite easily. Some ideas in regard to firing glazed ware are discussed. 
Illustrated. See also Ceram. Abs., 11 [8], 465 (1932). E.J.V. 
De-airing system for sewer-pipe presses. Howarp S. Lewis. Brick Clay Rec., 81 
{1], 14-15 (1432).—-A report of a study made to improve the quality of pipe by use of a 
vacuum device is presented. Illustrated. E.J.V. 
Apparatus for the determination of air in plastic clay bodies. H.Spurrmr. Brick 
Clay R2c., 88 (5), 255-56 (1932); for abstract see Ceram. Abs., 11 [8], 463 (1932). 
E.J.V. 
Color range of common brick. J.W. McBurney. Jour. Clay Prod. Inst. Amer., 
1 [2!, 3t-40 (1932).—This paper presents the color descriptions of the brick produced 
by the different districts of the U. S. using Ridgway’s system of color nomenclature. 
A total of 182 color names was used but 152 of these are hues, tints, and shades more 
or less mixed with gray of the spectral range red to yellow and 99% of the brick speci- 
mens showing predominantly a single color fall within the same range. Detailed dia- 
grams and tables are given. feel 
Moisture penetration in exterior walls. H.A.Gray. Jour. Clay Prod. Inst. Amer., 
1 [2), 1-25 (1932).—The factors involved in good wall construction from the standpoint 
of weather resistance are discussed. E.C.C. 
Measurement of sound transmission thro hollow-clay tile and cinder block. 
F. E. Emery. Jour. Clay Prod. Inst. Amer., 1 [2], 26-30 (1932).—Results of a study 
of the transmission of sound through various walls indicate that there is practically no 
difference in the sound insulation value of panels built of cinder block and hollow-clay 
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tile of the same weight. To resist noise of high intensity, walls of homogeneous ma- 
terials must have considerable mass or else be built in layers like a double wall. It was 
found that a 4-in. hollow-clay tile partition with the lath and plaster furred out */, in. 
on each side had more resistance to the transmission of sound than an 8-in. solid wall, 
and weighed only about '/; as much. The standard 4-in. hollow-clay tile partition 
with plaster applied directly to the tile has sufficient sound resistance for ordinary 
commercial Acoustical plaster has much the same efficiency in absorbing 
sound whether used on hollow tile or cinder block. E.C.C. 
Relation of color to size of particles. ANon. Brit. Clayworker, 41 (482), 111 
(1932).—A synopsis of an article by Zimmermann of Gouda which appeared in Deutsche 
Ziegel-Zeitung is presented. The investigation consisted of mixing particles of marl 
or chalk of various sizes with clay and firing the mixture to determine the effect 
on the color of the ware. With coarse particles of chalk and marl, the ware cracked 
and some were “‘blown,”’ but those with finer particles were well fired, had a good ring, 
and showed no signs of cracking. The difference in the color of the fired ware con- 
taining 20% of chalk was not great, but when fired under reducing conditions, those 
containing chalk were a better yellow. Cracked ware was less evident when fired under 
reducing conditions than when fired under oxidizing conditions. R.A.H. 
Increased working qualities of shales by addition of acids. A. F. GrEAvES-WALKER 
AND W. C. Banos. Brick Clay Rec., 81 [1], 18-19 (1932).—Work done to improve 
the working qualities and dry strength of Triassic, Cambrian, and Pre-Cambrian shales 
of North Carolina by addition of acid-water solutions containing hydrochloric and sul- 
phuric acids is reported. Addition of solutions containing 1% of acid produced con- 
siderable improvement in the clays, and sulphuric acid was found to be more effective 


than hydrochloric acid. E.J.V. 
the crushing strength of common brick. H. Burcnartz. Tonind.-Zig., 
56 [46], 583-84; [48], 613-14; [50], 635-37 (1932).—Standard specifications for test- 


ing the crushing strength of common brick prescribe that the brick be cut in halves 
and cemented together. In comparison, the strength for cubes cut from the brick 
was found to be greater. The strength of the cemented samples varied considerably 
according to the cement used. The standard specifications give no reliable data of the 
strength of a brick. W.M.C. 
Preventing scum on brick by use of barium bicarbonate. Ratpn P. Brown. Brick 
Clay Rec., 81 [1], 16-17 (1932).The Belden Brick Co. solved the problems of neu- 
tralizing soluble salts in clay by the use of barium bicarbonate, produced by passing 
scrubbed kiln flue gases through tanks of barium carbonate solution. The oe” 
of the treatment is discussed. Illustrated. E.J.V 
Prevention of scum. ANoN. Brit. Clayworker, 41 [483], 126 (1932).—The best 
method consists in mixing the finely pulverized carbonate with water and then adding 
to the clay, the water being sufficient to bring the clay to a plastic mass. R.A.H. 
Resistance of brick to frost with to their porosity and Hans 
Hirmscn. Deut. Ziegel-Zig., No. 10, p. 102 (1932); Rev. mat. constr. trav. , No. 273, 
pp. 110-11 B (1932); for abstract see Ceram. Abs., 11 [6], M.V.K. 
Laminations in common brick. ANON. Tonind.- Zig., 56 [47], 598-99 (1932).— 
The formation and elimination of laminations are discussed. Illustrated. W.M.C. 
700 large-sized brick by hand molding. Anon. Tonind.-Zig., 56 (551, 
1 ‘ 


Manufacture of light-weight brick from diatomaceous earth in the Ural ‘dietriet of 
Russia. ‘“SCHWIERING. Tonind.-Ztg., 56 [48], 609-10 (1932)—The new plant for 
manufacturing light-weight brick near Swerdlowsk, Russia, is described. Large de- 
posits of diatomaceous earth found there are used. W.M.C. 

Methods by which a small plant can produce brick at the same cost as its large com- 

itors. I. Danrer, Seux. Rev. mat. constr. trav. pub., No. 273, pp. 106-107B 

1932).—Practical suggestions are given for rearranging the continuous kiln to obtain 
cheap brick of high quality. M.V.K. 

New compound developed for jointing sewer pipe. Norman W. Ketcn. Brick 
Clay Rec., 81 [1], 24 (1932).—C.P.I.-201, a grayish green sulphur-silica compound to 
which a small percentage of inert materials has been added to insure the product against 
shrinkage, has been developed by the Clay Products Institute of California. Details 
of its use are given. E.J.V. 

Mortar for clay products masonry. C.E.Prouprty. Jour. Clay Prod. Inst. Amer., 

1 [2], 41-62 (1932).—Various mortars for brickwork are discussed. E.C.C. 

Fundamentals and economies in the clay industries. XVIII. Lovejoy. 

Clay-Worker, 98 [1], 14~-16.(1932).—-L. discusses the various types of screens, pug mills, 
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cutters, dies, the flow of clay, waste-cut conveyers, hoist supports, and stiff-mud ma- 
chines. For Part XVII see Ceram. Abs., 11 [9], 491 (1932). E.J.V. 
Calculating loads on sewer pipe in wide ditches. Rosiey Winrrey. Brick Clay 
Rec., 81 [2], 53-54 (1932).—Results of a study made to determine why quality sewer 
pipe fail in some installations due to faulty design of ditches are presented. E.J.V. 
Value of fundamental engineering knowledge to sewer-pipe manufacturers. GEORGE 
C. D. Lentn. Brick Clay Rec., 81 [2], 52 (1932).—Comments are offered on the im- 
portance of the investigation on the calculation of loads of pipe in wide ditches io 
by Robley Winfrey. E.J.V 
Reinforced brick masonry for residential construction. Anon. Brick Clay Rec., 
81 [2], 50-51 (1932).—A home was recently built in Detroit, using reinforced brick 
masonry construction both above and below the ground, at a cost of $40 less than for 
brick veneer construction. Construction details and cost data are presented. [Illus- 
trated. E.J.V. 
Tile built city. C. B. Pratt. Brick Clay Rec., 81 [2], 62 (1932).—Structural clay 
tile and roofing tile are used in great quantities in the building of Randolph —T San 
Antonio, Texas. Illustrated. E.J.V. 
( Hard-fired brick for roads. ANoN. Tomnind.-Zig., 56 [52], 655-56; [54], 685-86 
1932). W.M.C. 
Reinforced brick masonry bridge. ANon. Clay-Worker, 98 [1], 24-25 (1933). —A 
bridge erected by the Arkansas State Highway Commission is described in detail. 
Illustrated. E.J.V. 
Making brick in colonial Virginia. S.C. McIntrre. Ceram. Age, 18 [2], 102-103 
(1931). R.G.M. 


PATENTS 


Method of salt-glazing brick, etc. J. B. Warracre (Whitacre-Greer Fireproofing 
Co.). U.S. 1,867,294, July 12, 1932. 

Building brick. J.D. Davies. U. S. 1,870,102, Aug. 2, 1932. In a building con- 
struction, a veneer wall is formed of standard brick and two sets of tying corner brick. 


Refractories 


( Joint Committee on Refractories. ANon. Bull. Amer. Ceram. Soc., 11 [8], 219 
1932). 

Refractory materials. IV. ALtexanper H. Haves. Blast Fur. Steel Plant, 20 [7], 
611 (1932).—The effect of slags on refractories is discussed. Resistance to penetra- 
tion of the slag, viscosity of the slag, a dense structure of the brick, and the formation 
of a glaze on the surface of the brick as the result of heat treatment are factors which 
have a strong influence on slag action on brick. V. Jbid., 20 [8], 675-76 (1932).— 
The effect of oxides of lead, tin, zinc, sodium, and potassium, when heated on the 
strength of fire brick is discussed. The thermal conductivity of a brick affects the 
fuel consumption. Electrical conductivity of brick is important only in the case of 
electric furnaces. The expansion properties of brick, both positive and megative ex- 
pansion, and their effects on the furnace walls and structure are briefly taken up. The 
resistance of brick to sudden changes of temperature is important. A frequent cause 
of deterioration is spalling or flaking off from the surface. Stress set up by tem- 
perature gradients in the brick is one of the causes. For Part III see Ceram. Abs., 
11 [8], 456 (1932). E.J.V. 

eability of refractories. G. Batra AND Léon Scueerers. Chim. & ind. 
[Special No.], pp. 496-503 (March, 1932); for abstract see Ceram. Abs., at St 414 
(1932). 

Expansion behavior of ordinary and “black”’ Dinas brick during heating. P. P. 
BUDNIKOFF AND W. MU.Lier. Domes, No. 10-11, pp. 24-28 (1931); for abstract see 
Ceram. Abs., 11 [9], 492 (1932). (C.A.) 

Notes on the structure of refractories. II. S.M.Puerps. Blast Fur. Steel Plant, 
20 [7], 612 (1932).—A discussion of the effect produced by severe heat treatment, us- 
ing several differently graded brick as examples, is given, pointing out the importance 
of the proper size gradation of aggregates. Illustrated. For Part I see Ceram. Abs., 
11 [9], 492 (1932). E.J.V 

Effect of physical structure in refractories. Tuomas S. Curtis. Fuels & Fur., 10 
[4], 269-72 (1932).—S. discusses the importance of proper physical structure in a re- 
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fractory, relation of physical structure to properties of a refractory, and service per- 
formance to be expected depending on a particular physical structure. E.J.V. 
Refractories for industrial furnaces. I. F. H. Norton. Fuels & Fur., 10 [6], 
383-92 (1932).—N. discusses the following types of refractories used in the construction 
of industrial furnaces from the standpoini of composition, manufacture, and physical 
characteristics: fireclay, kaolin, high-alumina, silica, magnesite, chrome, and special 
refractories such as zirconia, magnesium spinel, silicon carbide, fused alumina, etc. The 
important characteristics of the various types of refractories are summarized in tabular 
form. II. Classification of industrial furnaces. /bid., 10 [7], 443-52 (1932).—The 
classification of furnaces may be made according to the fuel used, the size, the maxi- 
mum temperature required, continuous and intermittent, according to the type of slag 
occurring in the process, and according to the utilization of the heat produced. The 
last classification would include furnaces (1) which produce a heated product, (2) used 
to alter the physical structure of a material, (3) used for melting, (4) required to pro- 
duce a chemical reaction (a combination of the chemical reaction and melting furnace), 
and (5) for utilizing the heat produced for power or to supply heat to some external 
unit such as a drier. Data on a large number of typical furnaces in regard to the 
types and amounts of refractories used, as well as their life, are presented in concise 
tabular form. Illustrated. E.J.V 
Sintered corundum, a ceramic material of high quality. ANon. Sprechsaal, 65 
[28], 526 (1932).—A new ceramic material has been produced by Siemens and Galske 
When pure pulverized aluminum oxide is fired to about 1800°C, an exceptionally hard 
crystalline material, the vitrified corundum, is obtained. Sintered corundum is es- 
pecially suited for the electrotechnique because of its exceptional insulating capacity 
at different temperatures, high thermal strength, and thermal conductivity. It is also 
insensitive to sudden temperature fluctuations, has a great hardness (9), and a con 
siderable mechanical and chemical resistance. It is an ideal material for chemical 
utensils. The preparation of sintered corundum and its shaping requires great care 
The chemically pure alumina, without any impurities, is finely ground. Because 
alumina forms a positive suspensoid, an acid solution is added when preparing a paste. 
The shaping is made by pressing or casting. Firing is made in an electric or gas kiln 
The fired body shows a dense, granite-like structure. This material is resistant to 
boiling with caustic soda solution, melts of sodium oxide, and carbonate, metals, glass, 
and slag. It is stable to hydrofluoric acid and its salts because of lack of silicic acid 
Sintered corundum was shown to be gas tight at 1720°; measurements showed that its 
electrical resistance exceeds that of quartz glass. See also Ceram. Abs., 11 [9!, 494 
(1932) and following abstract. M.V.K. 
Sintered corundum, a new ceramic material of pure alumina. H.Kou.. Z. angew 
Chem., 45 [19], 334 (1932); for abstract see Ceram. Abs., 11 [6], 369; [9], 504 (1932). 
L.T.B. 


Refractory brick for lime kilns. ANon. Rev. mat. constr. trav. pub., No. 273, pp 
229-30 (1932)—Magnesite and dolomite brick are highly sensible to sudden tempera- 
ture changes and are not suitable for lime kilns. Silica brick when not too highly re- 
fractory are satisfactory. Brick with a high alumina content are especially good for 
rotary kilns. The best mixture is that having 71.8% alumina and 28.2% silica; these 
brick should undergo an intensive firing, however, to assure the formation of mullite. 
The brick should be of a moderately fine structure and uniform. Brick pressed too 
strongly tend to scale when undergoing sudden temperature changes. M.V.K. 

Thermal decomposition of alunite. S.C. OcBuRN, Jr., AnD H. B. Srere. /nd. 
Eng. Chem., 24 [3], 288-90 (1932).—The progressive stages of decomposition of Utah 
alunite, effected by heating the material at constant temperatures and over a tempera- 
ture range from 100 to 850°C, have been observed. Combined water is liberated at 
460°C and complete decomposition of the aluminum sulphate to form alumina results 
at 800°C. Potassium sulphate is not decomposed by heating at this temperature and 
has been leached from the calcined material and recovered as 99.26% pure potassium 
sulphate. The residue after leaching consists mainly of aluminum oxide containing 
small amounts of silica, iron oxide, and magnesia. R.G.M. 

A comparison of the rates of flow of water and of air through refractory materials. 
F. H. Crews, E. O. Mrits, anp A. T. GREEN. Inst. Gas Engrs., 22nd Rept. Refrac. 
Materials Joint Sub-Committee, Copyright Communication, No. 39, pp. 23-25 (1931); 
Brit. Refrac. Research Assn., Bull., 25, 48-54 (1931).—Determinations were made of (1) 
the time taken for water to penetrate a brick specimen 3 in. in thickness (time of penetra- 
tion), and (2) the rate of flow of water through the specimen before and after satura- 
tion (permeability). When the different brick are placed in order of increasing pene- 
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trability (decreasing time of penetration) they are also arranged in order of increasing 
permeability to water. This order is very nearly the same as that of increasing per- 
meability to air. (C.A.) 
Impervious crucibles of magnesium oxide. P.S. Rotter AnD Davip RITTENBERG 
Ind. Eng. Chem., 24 [4], 436-40 (1932).—The authors describe the preparation of re- 
fractory crucibles of magnesium oxide that are recrystallized to translucency and are 
impervious to air under pressure at room temperature. The crucibles are formed by 
pressing the moistened refractory powder in two steps in such a manner that the base 
is welded onto the walls, thus obtaining uniform density and strength. They are fired 
in a high-frequency induction furnace with graphite inductor at a temperature of about 
2600°C. Significant variables are (1) the relative pressure in forming the base and walls, 
(2) the fineness distribution of the refractory powder, and (3) the duration of firing 
above 1800°C. Because of their dense structure, these crucibles are much more re 
sistant to attack by slags than are porous crucibles. R.G.M. 
Carboniferous crucibles. ANon. Brit. Clayworker, 41 [483], 141 (1932).—The 
addition of graphite to fireclay crucible mixtures makes the resulting crucibles less 
sensitive to sudden temperature changes and increases their therme! conductivity. 
The strength of the heated crucible is also increased. Great improvements have been 
effected by making crucibles of a material in which the carbon is chemically combined. 
The most suitable compound for this purpose is silicon carbide. Crucibles of great 
strength and rapid heating power without sensitiveness to fracturing during rapid 
temperature changes can now be made. R.A.H. 
Glassmelting pots made from “Grossalmerode” clay by producers in Germany. 
ANON. Amer. Glass Rev., 51 [26], 10 (1932). E.P.R. 
Manufacture of refractory materials for steei mills. ANon. Tonind.-Zig., 56 [49], 
623-24 (1932). W.M.C. 
A!.O--rich refractory materials. R. Rieke. Z. angew. Chem., 45 [19], 334 (1932); 
for abst.act see Ceram. Abs., 11 [9], 493 (1932). LTB 
Developments in unfiied magnesite brick. A. E. Firzceratp. Blast Fur. Steel 
Plant, 20 [8], 658-60 (1932); see also Ceram. Abs., 11 [7], 416 (1932). E.J.V. 
Heat-insulating brick. T.H. BLAKELY AND Blast Fur. Steel Plant, 20 
[5], 452 (1932); see also Ceram. Abs., 11 [9], 494 (1932). E.J.V. 
Properties of quartz. B. Brasec. Chim. & ind. [|Special No.], p. 483 (March, 
1932); for abstract see Ceram. Abs., 10 [7], 504 (1931) (C.A.) 
Resistance against thermal shock of brick arches for locomotives. A. Puscn. 
Tonind.-Ztg., 56 [47 |, 600-601 (1932).—The thermal shock test is described. The new 
standard specifications are given for brick to be used in locomotive firings. W.M.C. 
Expansion of Chassov-Yar fire brick at high temperatures. P. P. BuDNIKOFF AND 
W. Mt.tier. Domes, No. 12, pp. 11-14 (1931); for abstract see Ceram. Abs., 11 [9], 
493 (1952). (C.A.) 
Preparation and shaping of refractory materials in Germany. I. Orro PHILipp. 
Feuerfest, 8 (6), 81-89 (1932).—P. describes in detail (1) crushing apparatus, (2) sifting 
contrivances and installations, and (3) preparation of plastic mixes, nonplastic mixes, 
grog cast batches, silica mixes,-and contrivances used for them. Under shaping he 
discusses (a) plastic ware, (6) cast ware, and (c) nonplastic and slightly plastic ware. 
M.V.K 
State of standardization of refractory materials. H.Karpers. Glashditte, 62 [21}, 
360-62 (1932).—K. describes the reasons which led to the first attempts to standardize 
refractories and the results obtained. There are at present 8 standard specifications: 
(1) Definition and general specifications: materials having a melting point not lower 
than 1580° are considered to be refractory. The difference between natural and arti- 
ficial refractory materials is specified. To the class of artificial refractories belong 
the following products: (a) Silica products obtained from free mineral, silica as the 
chief constituent and a bonding agent (lime). (5) Products containing alumina: 
clay brick obtained from unfired clay; grog products, a mixture of fired and unfired 
refractory clays only; quartz-grog products produced by using the 2 groups given 
above and an addition of free mineral silica; and alumina products obtained from free 
alumina (to this group belong bauxite, diaspore, and corundum). (c) Magnesite prod- 
ucts obtained from raw materials containing magnesium oxide chiefly. (d) Other 
refractory products produced from dolomite, carbon, silicon carbide, chromite, silli- 
manite, and zircon. Quartz slate and luting sand are natural refractories obtained 
through mechanical working from natural raw materials. (2) Chemical analysis gives 
specifications for the prepara.ion of samples and the definite constituents only. (3) 
Refractoriness is determined in electric resistance kilns with Seger cones. (4) Soften- 
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ing under load at high temperature. (5) Requirements for specific gravity and determi- 
nation of volume and porosity. (6) Determination of the resistance to pressure at room 
temperature. (7) Data on the dimensions of refractories. (8) Quality specifications 
and deviations in the chemical analysis; the limits for silica in silica brick are —1% 
SiO,; for alumina in grog brick, — 1% Al,O;; and for iron oxide, +0.3% Fe,O;. Stand- 
ard specifications dealing with after-shrinkage and increase in size, resistance to sudden 
temperature changes, stability to the attack of solid and liquid materials at high tem- 
peratures (stability to slagging), and methods of testing are not yet approved. 
M.V.K. 
Standard testing methods for refractory materials in Germany and abroad. L. 
Litinsky. Glastech. Ber., 10 [4], 295 (1932); for abstract see Ceram. Abs., 9 [7], 538 
(1930). M.V.K. 
Refractories research. ANoN. Times Eng. Supp. [Ann. Rev-], 29, 16 pp. (Jan. 
30, 1932); Refrac. Jour., 8 [2], 76 (1932).—Two recent formulas are discussed: (1) 
Braunbeck’s, that the melting point of a substance varies as the lattice distance in the 
crystal and also inversely as the fourth root of the compressibility; and (2) Werner's, 
that the logarithm of electric conductivity of refractory materials varies as the ab 
solute temperature. H.H.S. 
Economic problems confronting the refractories industry. C. E. Bates. Brick 
Clay Rec., 81 [1], 26-27 (1932); Refrac. Jour., 8 [6], 207-208 (1932).—Problems con- 
fronting the refractories industry include (1) low demand for products, (2) better brick 
giving longer life and thus decreasing consumption, (3) elimination of clay refractories 
in some industries, (4) increased losses due to rigid inspection, and (5) —— 
competition. E.J.V. 
Plants of the Climax Fire Brick Co. Cnaries Loncenecker. Blast Fur. Steel 
Plant, 20 [7], 596-97 (1932).—Historical data and a general discussion of the products 
of the company are given. Illustrated. E.J.V. 
Aluminous refractory materials. ANon. Refrac. Jour., 8 [7], 266-68 (1932).—The 
mining future of the aluminous refractory materials, cyanite, sillimanite, and corun- 
dum, in northern India seems to be dependent upon two factors, viz., the favorable out- 
look with which the users accept the materials, and the producer’s ability to place them 
sufficiently cheaply on the market. PLR. 
Refractory institute in Russia. ANon. Feuerfesi, 8 [6], 99 (1932).—The people’s 
commissaries for heavy industry decided to open an institute for studying refractory 
and acid-stable materials in Moscow. The institute will have branches in Leningrad, 
Charkov, and the Urals. M.V.K. 


BULLETINS 


Refractoriness under load. ANon. Refrac. Bull., March, 1932; abstracted in 
Refrac. Jour., 8 [6], 240 (1932).—The resistance shown by fire brick to load at high 
temperatures depends on many factors. With fireclay materials there is generally a 
variable and extended range of temperature between the beginning of subsidence and 
the point of complete collapse. Usually the temperature of initial softening falls rapidly 
with increase in flux content. A reducing furnace atmosphere has a pronounced effect 
in rapidly reducing the viscosity of the bond. Deformation is therefore hastened. 
With silica refractories the underload resistance largely depends on the degree of the 
conversion of the original to cristobalite and tridymite. Thorough firing ensures maxi- 
mum conversion. For high resistance it is necessary to produce a brick which has 
a large number of interlocking tridymite crystals. E.P.R. 

Refractories and their testing. Anon. Refrac. Bull., No. 4; abstracted in Refrac. 
Jour., 8 [5], 190 (1932); for abstract see Ceram. Abs., 11 [8], 457 (1932). E.P.R. 

Silica volume changes. ANoNn. Refrac. Bull., No. 5; abstracted in Refrac. Jour., 

8 [6], 234 (1932).—One of the features of silica is its ability to exist in a number of 
different forms. The dangerous time in heating or cooling 95% silica brick is at ex- 
tremely low temperatures. Providing care is taken below dull redness, considerable 
fluctuations in temperature can be permitted without risk of spalling. E.P.R. 


Book Review 


Magnesite and Its Workabilities. Vol. 28 of the Technical Progress Reports. R. 
Banco. Preface by C. A. Goslich. 70 pp. and 21 illustrations. Price 5M, bound 
5.80M. Published by Theodore Steinkopf, Dresden, 1932. Based upon practical 
experience of many years and knowledge of prevailing publications, B. gives a brief but 
exhaustive presentation dealing with the manufacturing process of magnesite, its proper- 
ties, and its behavior during manufacturing, especially if formed. The following sub- 
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jects are discussed: (1) raw magnesite, (2) caustic burned magnesite, (3) sintered mag- 
nesite, (4) magnesite brick, and (5) microstructure of magnesite brick. A bibliography 
is included. 


PATENTS 


Alumina. J.C.Sgeamzes. U.S. 1,856,194, May 3, 1932. 

Manufacture of aluminum chloride. A. McD. McArere (Gulf Refining Co.). 
U. S. 1,867,672, July 19, 1932. 

Furnace wall. A.L.Keerer. U.S. 1,868,171, July 19, 1932. A. E. Nasu (Alcorn 
Combustion Co.). U.S. 1,870,783, Aug. 9, 1932. 

Furnace construction. R. L. Leventry (Republic Iron and Steel Co.). U. S. 
1,868,172, July 19, 1932. R. D. Fortz (M. H. Detrick Co.). U.S. 1,868,352, July 19, 
1932, and 1,870,721, Aug. 9, 1932. L.H. Hosper (M. H. Detrick Co.). U.S. 1,870,- 
568, Aug. 9, 1932. Louis (M. H. Detrick Co.). U.S. 1,870,615, Aug. 9, ‘1932. 

Method of applying protective refractory glaze to refractory bodies con silicon 
carbide. S.F. Watton (Exolon Co.). U.S. 1,868,451, July 19, 1932. The method of 
protecting clay bonded silicon carbide bodies against corrosion consists in fusing onto 
the body as an exterior integral coating, a refractory glaze composed of a mixture of 
finely divided prefused aluminum silicate and raw aluminum silicate of substantially the 
same com position as the clay bond of the silicon carbide body whereby the union of the 
clay coating with the body is unaffected by unequal! expansions of the coating and body 

Process of recovering alumina from siliceous materials containing it. W. M. 
GUERTLER (Electric Smelting & Aluminum Co.). U.S. 1,868,499, Julv 26, 1932. 

Method of making composite refractory articles. G. S. FuLcuer (Corning Glass 
Works). U.S. 1,868,699, July 26, 1932. The method of making refractory articles for 
use in contact with molten glass includes placing an unfired refractory backing member 
in a nold and introducing into the mold molten aluminum silicate which, due to its own 
heat, will fuse with the backing member. 

Refractory lining for melting pots. G.R.Bropny anp Guiseppe Scorzoni (General 
Electric Co.). U.S. 1,870,034, Aug. 2, 1932. A method of coating a metal receptacle 
comprises applying to the inner surface of the receptacle a mixture consisting largely of 
calcium hydroxide but containing water, an organic binder, and an inorganic binder, 
—_— the coating, and then baking the coating at a temperature varying from 500 to 

00°C. 

Production of aluminium fliuoride-alkali fluoride double compounds. H. A. Gui 
(Saline Ludwigshalle). Brit. 361,031, Aug. 9, 1930. (B.C.A.) 

Extraction and refinement of alumina. VEREINIGTE ALUMINIUM-WERKE AkKT.-Ggs. 
AND H. Grysserc. Brit. 375,476, July 6, 1932. 

Method of making bonded articies containing silicon carbide. Carsorunpum Co., 
Lrp. Brit. 377,090, July 27, 1932. 

Refractory blocks. Soc. ANON. DES MANUFACTURES DES GLACES ET PRODUITS 
CHIMIQUES DE St.-Gosain, CHauny, ET Crrey. Fr. 720,317, Oct. 17, 1930. Blocks 
for the construction of glass furnaces are made by fusing in an electric furnace pieces of 
CaO free from MgO and not containing more than 0.2% of Al with SiO, also in pieces 
and not containing more than 0.3% of Al, so that the bath contains CaO 56 and SiO, 60 
parts. The fused mass is molded and allowed to cool very slowly. Up to 5% of F 
or fluorspar in pieces may be incorporated in the mixture before fusion. (C.A.) 

Alumina. ALTeRRA Axt.-Ges. Fr. 720,521 and 720,522, July 23, 1931. AIO, is 
obtained from clays, kaolins, etc., by calcining the substance at a temperature below 
900°. Certain conditions which vary according to the nature of the material treated 
must be observed. These conditions are determined by experiments based on the 
rule that the solubility of the Al,O; in H,SO, increases for a given temperature with the 
duration of heating and, for a given duration, with the temperature, a maximum being 
obtained in each case, after which the solubility decreases. The material is then treated 
with a solution of SO,. Silicic acid is eliminated from mixtures of silicic acid hydrate 
and Al(OH); by dissolving the mixture in dilute SO, solution without artificial dry- 
ing and heating the solution at a progressively increasing temperature, without escape 
of SO,, until the solution becomes turbid and the silicic acid coagulated. The precipi- 
tate is separated when cold. (C.A.) 

Aluminum. Gustav Mtwcs (I. G. Farbenind. A.-G.). Ger. 485,431, Jan. 22, 
1927. In the manufacture of Al from Al,O, by electrolysis in a fused bath, use is made 
of calcined Al,O; which has been ground under pressure to increase its apparent density. 
See following patent. (C.A.) 

Alumina. Hernrich SPECKETER, Fritz ROSSTEUTSCHER AND CONRAD ROSEN- 
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BERGER (I. G. Farbenind. A.-G.). Ger. 547,695, Aug. 22, 1926. Clay and other crude 
aluminoferrous materials are treated with H,SO,, and the dissolved Al and Fe sulphates 
separated from the insoluble residue. This solution is treated with an amount of alkali 
chloride equivalent to the SO; content of the solution and heated to 700°. HCl is 
evolved without addition of steam. The product is mixed with C and reduced at about 
1000° to give aluminate, sulphide, and soda. The Al,O; is separated from the washings 
of the fused mass by precipitation. The alkali products are obtained by waren) 
A.) 


Method for preparing dense and solid objects and vessels from zirconium oxide and 
other high refractory oxides. Derurscue Gasciiuiicnt-Aver Gres. Ger. 543,772, 
June 22, 1927; Feuerfest, 8 [6], 92 (1932).—A small quantity of oxides of magnesium 
or aluminum and some salt solution are added to the sintered oxides to make a plastic 
mass which can be shaped, or to a slip which can be cast. The quantity of salt solu- 
tion is small and when using 5% of magnesium or aluminum oxides it amounts to about 
10% of the oxides added. A part of the electrolyte additions may be replaced by add- 
ing free acid. The objects produced in this special way show an increased strength 
in their wet or dry state, and show a very dense and solid body after firing. Mag- 
nesium oxide considerably improves the plasticity and capability of casting of the mass 
when adding an electrolyte. M.V.K. 

Porous bodies from glass, quartz, etc. Fritz WINKLER (I. G. Farbenindustrie 
A.-G.). Ger. 545,682, Feb. 7, 1930. Apparatus and a method of producing a porous 
product by surface- -sintering ‘granular glass, quartz, etc., are described. (C.A.) 

Chamotte. Scuemnaver & Gressinc A.-G. Ger. 546,582, March 16, 1926. 
Chamotte i is produced by intimately mixing kaolin with electrolytes to form a slip which 
is then mechanically worked up and fired. (C.A.) 

aluminous materials. Conway von GIRSEWALD AND BABEL 
(Metallges. A.-G.). Ger. 547,107, Oct. 15, 1929. The materials are calcined at a tem- 
perature between 500 and 900°, preferably between 600 and 800°, and are then partially 
chlorinated in a known manner to remove Fe, Ti, ete., as volatilized chlorides. Details 
and examples are given. (C.A.) 

Refractory mortar for silica brick. C. Orro & Co. G.m.p.H. Ger. 549,262, Nov. 
21, 1928. A material rich in SiO:, e.g., a mixture of quartzite sand and finely ground 
SiO:, is mixed with 2 to 4% of CaO. (C.A.) 


Terra Cotta 


Dips and engobes. ANon. Brit. Clayworker, 41 [483], 133 (1932).—Most dips 
and engobes are composed of several substances, the most important of which are clay, 
feldspar or other flux, and some form of free silica to reduce the shrinkage. The article 
discusses some precautions relative to the materials used, shrinkage of the dips, and con- 
dition of the ware being dipped. R.A.H. 

Influence of firing temperature on the water permeability and resistance to ee 
of roofing tile. ANoNn. Tonind.-Zig., 56 (47), 596-97 (1932). W.M.C. 

Stoneware caissons. F. SCHRADER. Tonind.-Zig., 56 [51], 648-49 (1932).—This 
paper gives details as to the best forms of caissons. Illustrated. W.M.C. 

White glazed clay for food plants. ANon. Ceram. Age, 18 [5], 256 ge 


Use of glazed units. ANon. Brick Clay Rec., 81 (2), 48(1932).—The use Si sued 
glazed clay products in the construction of a super-service station of the Goodyear Tire 
& Rubber Co. in Cleveland is cited. Illustrated. E.J.V. 

Use of glazed tile in Spain. Anon. Pottery Gaz., 57 [662], 981 (1932).—The 
fountains recently erected at Tarifa and Algeciras, Spain, are effective examples of the 
use of glazed tile. Illustrated. E.J.V. 

Development of terra cotta. S.J. McDowe... Fuels & Fur., 9 [11], 1303-1304 
(1931).—A brief description of the material ‘terra cotta’ and its early history and de- 
velopment are given. Illustrated. 

The use of fired clay. Henri Gmarponr. Brit. Clayworker, 41 [483], 124-26 
(1932).—The use of fired clay for special constructions and for public monuments is 
universal and goes back to remote antiquity. Examples taken from many countries 
are given. The advantages of brick and terra cotta are discussed. R.A.H. 


PATENTS 
Flowerpot. L. D. MENNELL AND WHEELER LAFFERTY. U. S. 1,869,606, Aug. 2, 
932. 
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Ceramic products from alkali-free magnesium silicates. Rupo_F POLLAK AND 
WILHELM WesBer. Ger. 544,681, Sept. 2, 1926. Crude alkali-free Mg silicate minerals 
such as serpentine, chlorite, speckstone, etc., are sintered with prepared MgSiO, and 
a 10% addition of Al,O;. The product is ground and worked up to a ceramic clay 
which gives objects of considerable chemical resistance and of mechanical tenacity. 

(C.A.) 

Glazing stoneware. Derutscne Ton & STEINZEUGWERKE A.-G. Ger. 548,253, 
Jan. 1, 1930. The molded article is superficially treated prior to firing with a solution 
or suspension of a compound of Mg or an alkaline earth metal, and is then salt-glazed in 
a known manner. The glazed surface has marked water-repelling properties. 

(C.A.) 


White Wares 


Review possibilities of enamel frit in whiteware bodies. Davin H. Row ann, 
ArtTHuR S. Watts, Pau E. Cox, anp A. F. GREAVES-WALKER. Ceram. Ind., 19 [2], 
67-68 (1932).—The authors give opinions on the use of auxiliary fluxes in whiteware 
bodies, including electrical porcelain, tableware, etc. W.W.M. 

Insulators for the transmission of electricity at high voltages. ANon. Mech. 
World, 91 [2372], 585 (1932).—The recent erection of the grid transmission system for 
the distribution of electric current over the country at 132,000 volts has necessitated 
a study of the most efficient design for the insulators which suspend the high-voltage 
lines from the supporting towers. These insulators are made of porcelain, and a num- 
ber of them, varying from one to ten, are strung together to provide the necessary insu- 
lation, depending on the voltage of the lines. Tests of such insulators are made in the 
million-volt electrical plant at the National Physical Laboratory. The shape of the 
insulators is of considerable importance and should be such as to minimize their con- 
tamination by the smoke, etc. The most satisfactory results under bad conditions 
were given by insulators with a vertical or steep outer surface, which retained good 
insulating properties under all conditions. E.P.R. 

Manufacture of porcelain by the casting process. A.H.Frsster. Fuels & Fur., 
10 [4], 291-93 (1932).—The casting process is explained and its advantages are pointed 
out. The function of ball clays, china clays, water content, and electrolytes in casting 
slips is taken up. The three methods of casting, (a) centrifugal casting, (6) pressure 
casting, and (c) mold vibration, are described in detail. E.J.V. 


PATENTS 


Compensating strut type insulator. A. O. Austin (Ohio Brass Co.). U.S. 1,868,- 
479, July 26, 1932. 

Pyrometer tube. J. A. Jerrery AND F. H. Ripp_e (Champion Porcelain Co.). 
U. S. 1,869,151, July 26, 1932. 

Insulator. C.L.Srrovup. U.S. 1,869,397, Aug. 2, 1932. 

Combination closet bowl and tank structure. C. H. Zwermann. U. S. 1,869,401, 
Aug. 2, 1932. 

Pottery drying boards. J. CapMan & Co., Ltp., AND C. F. Proctor. Brit. 375,- 
378, July 6, 1932. 

Water closets. O.LuNpBERG. Brit. 375,382, July 6, 1932. 

Pedestals for lavatory basins, etc. P.G.Donatp. Brit. 376,051, July 13, 1932. 

Baths, sinks, wash and lavatory basins, etc. R.H. LANCASTER AND A. J. Foster. 
Brit. 376,981, July 27, 1932. 


Equipment and Apparatus 


High-temperature controls: photoelectric tube pyrometry. L. B. Korzrer. Ind. 
Eng. Chem., 23 [12], 1379-81 (1931).—K. describes developmental work done in a labora- 
tory on a photoelectric tube apparatus, by means of which it is possible to control the 
temperature of industrial furnaces. This method can be applied to temperatures of 
1000°C and upward. The principle involved, the circuit, and limits of accuracy of the 
method are described. .G.M. 

Portable pyrometer. ANon. Glass, 9 [4], 160(1932).—A pocket radiation pyrome- 
ter which claims to eliminate the defects experienced with other types is discussed and 
illustrated. G.R.S. 
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High-temperature measurement. “Pyros.” Glass, 9 [1], 8-13; [2], 52-57 
(1932).—The various methods of measuring high temperatures are classified as follows: 
(1) direct measuring thermocouples, (2) electric-resistance pyrometers, (3) radiation 
type pyrometers, and (4) optical type pyrometers. G.R.S. 

The pachimeter as an instrument for testing materials, with special reference to 
clays, soils, and flours. G. W. Scott BLarmr anp R. K. Scuorretp. Jour. Rheol., 3 
3). 318-25 (1932).—The pachimeter measures the stress required to start plastic flow 
in a deformable material. It is easily and cheaply constructed, is rapid in its work- 
ing, and normally should necessitate very little pretreatment for the sample to be tested. 
Very small quantities of the sample can be used. G.R.S. 

Graphical determination of the apparent porosity of ceramic products. A. ALISON. 
Glass, 9 [4], 158-59 (1932).—The construction of a nomograph for the determination of 
the porosity of ceramic products is described and its use explained. G.R.S. 

Process control with the phototube. H. Orkin. Factory & Ind. Management, 83 
[7], 268 (1932).—For continuously measuring the moisture content of paper a device 
has been perfected which is as follows: A rayon ribbon stretched along the mouth of 
a metal pocket is situated above and close to the web of paper but not touching it. 
The web travels by the ribbon at high sper i and draws a rush of air along with it. The 
humidity of this air varies with the wetness of the paper. As the air circulates through 
the metal box around the ribbon, the rayon gets longer or shorter depending on the 
moisture content of the air. The changes’in length amounting only to thousandths 
of an inch are indicated by a radio measuring device and read on a meter which exag- 
gerates the dimensional changes of the ribbon. The scale is graduated directly in 
moisture content. E.C.C. 

Tests of a balanced thermocouple and filter radiometer as a standard ultra-violet 
dosage intensity meter. W.W. CoBLentz, R. Stair, AND J. M. Hocus. Bur. Stand. 
Jour. Research, 8 (6), 759-78 (1932). R.A.H. 

Application of photoelectric cells sensitive in the infra-red to stellar photometry. 
Joun S. Hatt. Proc. Nat. Acad. Sci., 18 (5), 365-67 (1932). L.G. 

Optical method for a ture distribution and convective heat transfer. 
R. B. KENNARD. Bur. Sta our. Research, 8 |6), 787-805 (1932). R.A.H. 

Optical research in glass, enamel, and pottery. C. R. Amperc. Ceram. Ind., 19 
[2], 61-63 (1932)—A. discusses the possibilities of the petrographic microscope and 
X-ray in obtaining exact scientific knowledge of ceramic products and materials. Illus- 
trated. W.W.M. 

Usual machines for preparing raw materials used in ceramics, their application and 
efficiency. E.Haumeper. Feuerfest, 8 (6), 99 (1932)—H. describes different types of 
crushing machines, rolling mills, edge mills, ball mills, tubular mills, drum mills for 
dry and wet grinding, elutriating devices with special regard to the working of kaolin 
according to the elutriating and electrodésmosis methods, deferrizing apparatus, dehy- 
drating installations such as filter-presses, sucking cell filters, clay-pugging — 
and sieving installations. M.V 

Modern methods in the production of porcelain grinding balls and lining Aa 
R.L. Cawoop. Ind. Eng. Chem., 23 (8), 865-67 (1931).—C. describes the manufacture 
of balls and blocks. An automatic ball-spinning machine is described. R.G.M. 

New vibrating screen. STEDMAN’s FounpRY & MACHINE Works. Brick Clay 
Rec., 81 [2], 68 (1932). —High screening efficiency, simplicity of design, and rigidity of 
construction are the major features of the Quadrex screen. Illustrated. E.J.V. 

Testing sieve shaker. WrirE Co. Metal Cleaning & 
[7], 421 (1932); for abstract see Ceram. Abs., 11 [9], 498 (1932). E. 

Relationship of theory and experience in industrial drying and processing. 2 
C. F. Maver. Fuels & Fur., 10 [1], 41-44 (1932).—A general résumé of the various 
types of ovens or driers used for drying purposes is presented. A theoretical knowledge 
of heating, ventilation, and humidity is an important factor in solving drying problems. 
The proper choice of fuel for the drier is stressed. Illustrated. II. .Jhid., 10 [2], 
129-32 (1932).—The four general heating systems available for consideration, indirect 
radiator type, indirect external heater type, direct-fired burner, and direct-fired external 
heater type, are discussed. Oil heating, electric heat, and steam heat, as well as the 
different kinds of coal and coke firing methods are taken up. Illustrated. IIL. 
Ibid., 10 [3], 199-202 (1932).—The steps leading up to and including the development 
of the modern panel type of industrial oven construction are discussed. Illustrated. 
IV. Jbid., 10 [5], 349-52 (1932).—-M. discusses the relative importance of joint losses 
with respect to total radiation loss of an oven. The method of practical heat loss de- 
termination, heat input formulas, and laboratory heat loss determination are given. 
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Illustrated. V. Determination of oven requirements. /bid., 10 |7 |, 461-64 (1932).— 
Another phase of industrial oven construction is discussed, i.¢., oven requirements when 
making an installation, e.g., capacity, method of handling materials, space available, and 
accompanying processes. Illustrated. E.J.V. 
Laboratory furnace for high temperatures. H.S. BoorH anp R. Warp. Ind. Eng. 
Chem. [Anal. Ed.|}, 4 [2], 199-200 (1932).—The construction of a furnace capable of 
maintaining a temperature constant to +5° in the range 1000 to 1500°C is described. 
“‘Globar”’ elements were used. Illustrated. R.G.M. 
Science and practice of drying. XVI. ANon. Brit. Clayworker, 41 [483], 122-23 
(1932).—A description is given of the Dorst mechanized drier. It is 140 ft. long, 21 
ft. high, and 7'/, ft. wide and has a drying capacity of 13,000 brick per day with dry- 
ing completed in 37 hr. The initial hot temperature is 176°F and the exit tempera- 
ture is about 86°F. Typical calculations are given for determining the heat necessary 
to dry a standard size brick, and a supplementary heating furnace for use with driers 
is briefly described. For Part XV see Ceram. Abs., 11 [9], 498 (1932). R.A.H. 
Opportunities for using indicating and recording control instruments in the rock 
products industries. Rep in the glass industry. James R. WITHROW. 
Rock Prod., 35 [14], 1 (1932).—W. cites the uses of indicating and recording con- 
trol instruments in = rh industry, including the melting and annealing of plate 
glass, window glass manufacture, and the production of lamp bulbs. Instrumenta- 
tion improves the quality of the product and at the same time effects an economy of 
production. W.W.M. 
Application by means of a spraying apparatus. Matu. Becker. Lmailletech. 
Monats-Bilétter, 8 [6), 43-44 (1932).—The use of spray machines for the application 
of both ground-coat and cover-coat enamels is discussed. The ease with which small 
articles and complicated shapes can be coated with enamel by use of spraying apparatus 
is pointed out. E.J.V. 
Dual voltage connections for induction motors. A.C. Ror. Maintenance Eng., 90 
[7], 295-97 (1932).—This is the first of a series of articles which are being presented 
to show how the windings of 2- to 24-pole, two- and three-phase motors can be arranged 
for dual control. Two-phase schematic line diagrams are explained in the present 


article. Illustrated by diagrams. J.L.G. 
Apparatus for cutting brick, etc. P. RENAULT. Rev. mat. constr. trav. pub., No. 273, 
pp. 114-16B (1932); see also Ceram. Abs., 11 [9], 498 (1932). M.V.K. 


Autoclave test for glazed products. Anon. Tonind.- Ztg., 56 (56), 711-12 (1932).- 
The application of autoclave tests as developed in the U. S. since 1928 is reviewed. 
W.M.C. 
PATENTS 


Thermostat. A.A. Dicker (Pioneer Heat Regulator Co.). U.S. 1,866,548, July 12, 
1932 

Machine for finishing articles of pottery ware. J. E. Wricut ANp G. A. BENLINE. 
U. S. 1,867,790, July 19, 1932. 

Method and apparatus for manufacturing pottery ware. W. J. Muer. U.S 
1,868,425, July 19, 1932 

Brick press. F. H. BANKERT (Chicago Retort and Fire Brick Co.). U.S. 1,869,995, 
Aug. 2, 1932 

4 N. R. Davis anp G. A. Woop (Westinghouse Electric & 
Mfg. Co.). U.S. 1,871,159, Aug. 9, 1932. 

Ramming machine for preparing solid and hollow bodies from ceramic, concrete, etc., 
materials. P. Ricnter, & NORDMEIER GEsS., AND R. H. BAUMGARTEN. 
Brit. 376,355, July 20, 1932. 


Kilns, Furnaces, Fuels, and Combustion 


Commercial butane as a ceramic fuel. C.F. Greene. Jour. Amer. Ceram. Soc., 
15 [9], 495-500 (1932) 
Domes for circular kilns. J.A.Fettows. Jour. Amer. Ceram. Soc., 15 (9), 508-16 


(1932). 
A new kiln. ANON. TJonind.-Ztg., 56 [49], 620-21 (1932).—This kiln is composed 
of a number of movable units which form a tunnel kiln. Illustrated. W.M.C. 


Mechanical draft for kilns. Anon. Brit. Clayworker, 41 [482], 112-13 (1932). 
R.A.H. 
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Fuel feeding in annular kilns. Scuirm. Feuerungstechnik, 20 (6), 90-93 (1932).— 
S. discusses different installations used for feeding annular kilns having electricity, com- 


pressed air, or force of gravity as motive power. + =a 
Continuous electric decorating kiln. Evectric Furnace Co. Fuels & Fur., 
[5], 353-55 (1932); for abstract see Ceram. Abs., 11 [5], 317 (1932). E.J. ¥. 


Electric circular decorating kilm. Ajax Evectric Co.,Inc. Fuels & Fur., 10 (1), 
81-82 (1932); for abstract see Ceram. Abs., 11 [3], 199 (1932). E. jJ.V 
New pot furnace determines softening big of clays. DENVER Fire Clay Co. 
Gas Age-Rec., 70 [1], 23 (1932).—A new P.C.E. furnace recently placed on the market 
is described. Illustrated. E.J.V. 
New continuous enameling furnace for cast iron and steel products. ELecrric 
Furnace Co. Fueis & Fur., 10 [4], 295-96 (1932).—The construction and operation of 
this furnace are described. Illustrated. E.J.V. 
Smokeless fuel. Anon. Mech. World, 92 [2378], 105 (1932).—The latest develop- 
ment in the treatment of coal comes from Ashby-de-la-Zouche, where British Coal Dis- 
tillation, Ltd., has erected a plant which converts ‘‘slack’”’ into smokeless fuel and 
oil. This “‘slack’’ coal is stated to be worth only 2s to 3s per ton, and to produce a profit 
at present prices of 3s 9d per ton treated. This smokeless fuel is intended, presuma- 
bly, to replace coal of better quality consumed in various ways. For a given heat con- 
sumption this would tend to reduce the quantity of coal produced but would improve 
the efficiency at which the coal is mined by making more of the total quantity of ma- 
terial usable. E.P.R. 
Use of fuel oil for firing heavy ceramic products. I. L. A. MEeKier. Fuels & 
Fur., 9 [3], 351-56 (1931).—The various properties of fuel oils with reference to the 
selection of the proper fuel oil to give best results at least cost are discussed. II. Fuel- 
oil circulating lines. Jbid., 9 [4], 467-69 (1931)—The circulating system of fuel-oil 
delivery (series and parallel flow) as used in the heavy clay products industry is dis- 
cussed. Illustrated. III. Fuel oil circulating pumps. Jbid., 9 [6], 719-22 (1931).— 
The construction and operating characteristics of the various types of pumps as applied 
to the fuel-oil circulating system in the ceramic industry are discussed. Illustrated. 
E.J.V. 
Better heat handling for economy in gas firing. J. B. NeEatey. Ceram. Age, 18 
[5], 253-55 (1931); Natural Gas, 13, 38, 48 (Feb., 1932).—N. presents a description of 
the Vulcan plant of the National Fireproofing Co. at Birmingham, Ala. R.G.M. 
Data. IX. T. W. Garve. Clay-Worker, 98 [1], 18-19 (1932).—Information 
regarding fuels includes data on the various woods and the different classes of coal, coke, 
and peat. Not only characteristics of each type of fuel but comparative data are pre- 
sented. For Part VIII see Ceram. Abs., 11 {9}, 491 (1932). E.J.V. 
Dust in flue gases: methods of removal. J. Maver. Times Eng. Supp., 30, 151 
(1932).—Gravity separation can be carried out only by reducing the velocity of the flue 
gases to about 4 ft. per sec. Other methods are bag filters, electrical precipitation, 
centrifugal collectors, and various washing systems. H.H.S. 
Analysis of flame phenomena in combustion. K. Bunte. Gas Wasserfach, 75, 
213-18 (1932); Gas Age-Rec., 70 [6], 143 (1932).—Revised ignition velocity charts for 
the following commoner hydrocarbons and mixtures of these gases with CO are given: 
methane, ethylene, acetylene, propylene, pentane, hexane, cyclo-hexane, benzene, 
ethyl-ether, and acetone. E.J.V. 
Calculating the process of combustion when burning gas mixtures. WumLLt BAHREN. 
Feuerungstechnik, 20 [6], 81-85 (1932).—B. shows how to calculate gas mixtures con- 
sisting of blast-furnace gas and coke gas and coal-dust gas, blast-furnace gas, and coke 
gas. M.V.K. 
Common error in flue gas analysis and heat balances. W.Trinxs. Fuels & Fur., 
10 [6], 411-12 (1932).—The effect of hydrogen in flue gases and results of tests are pre- 
sented. A calculation of the heat loss due to hydrogen in flue gases is made, and the 
importance of getting a complete analysis of flue gases rather than the customary 
oxygen, carbon dioxide, and carbon monoxide determination is pointed out. E.J.V. 
Heat exchange in modern industrial practice. III. Heat transfer in stream-line 
flow. B. Heastrz. Ind. Chemist, 8, 172-74 (1932).—A review and correlation of 
* theoretical and experimental work on heat transfer from walls at constant tempera- 
ture to oils flowing through a tube are given. (B.C.A.) 
Geometry of the heat equation: first paper. Epwarp Kasner. Proc. Nat. 
Acad. Sci., 18 [6], 475-80 (1932).—A type of family of plane curves designated as heat 
family or family of heat curves is considered with the equations pertaining thereto 
J.L.G. 
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Determining the most favorable design of gas burners. Joun H. E1s—EMAN, ELMER 
R. WEAVER, AND Francis A. Smitu. Bur. Stand. Jour. Research, 8 (6), 
R.A.H. 


Industrial chimneys. ANon. Brit. Clayworker, 41 [483], 131-32 (1932).—In spite 
of forced drafts, electrical heating, and condenser systems, the old-fashioned chim- 
ney stack is still built with almost as much consistency as before. Dimensions and 
construction details are discussed. R.A.H. 


BOOKS AND BULLETIN 


Fuel Testing. Goprrey W. Hiwus. Can. Chem. Met., 16 [7], 43 (1982); — 
review see Ceram. Abs., 11 [9], 501 (1932). 

Advice on Firing Brick and Tile Kilns. J. Weiter. Brit. Clayworker, at “tas 
127-30 (1932); for review see Ceram. Abs., 11 [9], 500 (1932). 

Inflammability of mixed gases: mixtures of methane, ethane, anal _ 
nitrogen. G. W. Jones AND R. E. KENNEDY. Bur. Mines Rept. of Invest., No. 3172. 
12 pp. Free. The limits of inflammability of these five gases were determined and 
calculated on test mixtures. The results show that actual limits of a 
can be closely approximated by calculation. R.A.H 


Book Review 


The Calculation of Heat Transmission. MARGARET FISHENDEN AND O. A. Saun- 
pERS. H. M. Stationery Office. 10s. This book, issued by the Department of Scien- 
tific and Industrial Research, is of interest particularly to engineers, technologists, 
and students of applied science generally. As far as is possible, complicated theoreti- 
cal considerations and highly specialized technical applications have been avoided, 
but it was thought essential to include a brief account of the fundamental physics of 
heat transmission. This is introduced by a simple exposition of the laws of absorption, 
reflection, and emission of radiation for solids and gases. Before these can be applied 
to practical calculations it is necessary to know the numerical values of the various 
coefficients, and, unfortunately, in many cases these have not been determined. Al- 
though, for instance, the radiation emitted by a “perfectly black’”’ surface has long 
been known to be proportional to the fourth power of its absolute temperature and 
has been measured numerically, any ordinary surface emits less than a black one, and 
may bear very different ratios to it at different temperatures; further, different sur- 
faces at the same temperature may emit quite different intensities of radiation, and 
the variations are often distressingly erratic. Anything approaching a complete sur- 
vey thus offers a tedious prospect and has not been attempted; but such scattered values 
as could be found have been collected into a table and should enable useful estimates 
to be made. (Trans. Ceram. Soc. [Eng.}) 


PATENTS 


Flue construction for kilms. R. H. YOUNGMAN AND R. H. H. Pierce. U. S. 
1,866,000, July 26, 1932. 

Tunnel kiln. JosepH Danrets (Koppers Co.). U. S. 1,866,546 and 1,866,547, 
July 12,1932. W.A.Huti. U.S. 1,867,318, July 12, 1932. 

Draft control for tunnel kilns. H. A. Evans. U. S. 1,867,066, July 12, 1932. 
A.S. Watts. U.S. 1,867,122, July 12, 1932. 

Method of operating electric furmace. R.C. Benner, G. J. Easter, ANp C. E. 
Hawke (Carborundum Co.). U.S. 1,867,646, July 19, 1932. 

Ceramic kiln. F. W. Brooxe (William Swindell & Bros.). U.S. 1,868,091, July 
19, 1932. 

Kiln car. P. A. MeEHAN (Swindell-Dressler Corp.). U.S. 1,871,070, Aug. 9, 1932. 

Ceramic electric heating bodies. PoRZELLANFABRIK Kania. Brit. 375,692, July 
6, 1932. 

Heating tunnel kilns. Ho.tpinc-Ges. rUR KERAMISCHE WERTE. Ger. 544,792, 
May 17, 1930. The arrangement of the kiln and the method of circulating the hot gases 
are described. (C.A.) 

Chamber kiln for firing pottery, etc. Epuarp Grossxinsky. Ger. 549,186, Oct. 1, 
1930. (C.A.) 
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Geology 


Clay and clay products. A. H. Loveress. Ind. Chemist, 5, 185-88 (1932); ab 
stracted in Refrac. Jour., 8 [6], 240 (1932).—L. discusses the origin of various types 
of clay, the effect of the presence of minerals in clay on the properties of clay products, 
and expansion and shrinkage problems. A table is given detailing the analysis of typi- 
cal English clays, in which kaolinite is regarded as the true clay substance. The im- 
purity content of the clay increases in descending the series shown, the refractory 
properties decreasing simultaneously. At the temperature at which most ware is fired, 
tridymite is the stable form, although in firing refractories, the higher transition point 
may be exceeded. Although silica itself is a highly refractory material, its addition to 
clay does not always improve the refractory properties of the clay. E.P.R. 

Chemico-genetic problem of kaolin and clay investigations. DitrLer. Glashiitte, 
62 [24], 411 (1932); Feuerfest, 8 [6], 99 (1932).—The chemistry and physics of kaolin 
and its origin and importance for ceramic technique have been studied by many in- 
vestigators, but there are many complex questions which have not been answered. 
D. discusses the different processes of weathering such as pneumatolysis, action of hot 
springs, the carbonic acid theory, the formation of kaolin through humus, and ordinary 
weathering which all lead to the formation of clay, kaolin, and bauxite, and shows 
how the weathering of morasses, especially, promotes the formation of kaolin. A 
short description of the kaolin and refractory clay deposits of Czechoslovakia and their 
origin are given. M.V.K. 

Geology and development of Minnesota’s nonmetallic-mineral resources. G. A 
THIEL AND G. M. Scuwartz. Pit & Quarry, 24 [6], 24-28 (1932).—The chief. non- 
metallic products are building, monumental, and ornamental stone, clay and clay prod 
ucts, crushed rock, sand, and gravel. Lesser products are natural cement, Portland 
cement, lime, marl, flint lining and pebbles for tube mills, sand-lime brick, and mineral 
water. E.P.R., 

Nonmetallic-mineral resources and their value to South Carolina. Laurence L. 
Smith. Pit & Quarry, 24 [9], 31-32 (1932).—The nonmetallic-mineral industry in 
S. C. is based principally upon stone, kaolin, sand, and gravel Phosphate rock, once 
an important product of this state, has not been mined in several years, barite is mined 
at one locality, and cyanite may become important in the future. E.P.R. 

Nonmetallic-mineral resources of North Carolina. H.J. Bryson. Pit & Quarry, 
24 [10], 17-22 (1932).—In N. C. there occur thirty-four minerals which have been 
produced commercially, and of this number twenty are classed as nonmetallics. They 
are asbestos (anthophyllite variety), barite, beryl, coal, corundum, cyanite; feldspar 
(orthoclase and albite), garnet (almandite and rhodolite), granite, graphite, lime- 
stone, marble, marl, mica (muscovite, biotite, and schist), monazite, pyrophyllite, 
quartz, soapstone, talc, and zircon E.P.R, 

Progress of the Geological Survey. W.W. Watts. Discovery, 13, 152-56 (1932). 
The new museum in London provides an opportunity to trace the progress of the Survey 
since its inception in 1835 H.H.S. 


BOOK AND BULLETINS 


Microscopical Characteristics of Minerals Composing Rocks. (Mikroskopische 
Charakteristik der gesteinsbildenden Mineralien.) Kari CHupopa. Herder and Co., 
Freiburg im Breisgau, 1932. 18.00 Rm. Reviewed in Sprechsaal, 65 [25], 467 (1932).— 
The exact and rapid determination of mineralogical constituents which are so impor- 
tant for the ceramic and glass industries, and the microscopical determination of the 
constituents of intermediate and finished products by means of optico-microscopical 
research methods should be used in industrial laboratories. This book deals with 
feldspar, quartz, tridymite, periclase, spinel, sillimanite, corundum, etc., and presents 
valuable data on the determination of the refraction of light, chemical determinations 
of thin sections, etc. M.V.K. 

Mineral Resources of the U. S., 1929. I. Metals. 968 pp. $1.50. II. Non- 
metals. 858 pp. $1.25. Supt. of Documents, Govt. Printing Office, Washington, 
D. C. R.A.H. 

The mineral industry. Scorr TurNeR. Bur. Mines /nformation Circ., No. 6643. 
13 pp. Free. The mineral industries in Canada and the U. S. are compared. 


R.A.H. 
Fluorspar and cryolite in 1931. Hupert W. Davis. Bur. Mines Mineral Resources 
U. S. 21 pp. R.A.H. 


Preliminary report on Alabama clays. T. N. McVay. Bulletin published by 


a 
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Alabama Industrial Development Board; Ceram. Jnd., 19 [1], 10 (1932).—Prelimi- 
nary tests of 1500 samples of clay from all parts of Ala. indicate vast potential resources. 
Of these samples, 166 from 51 counties have been accepted, or tentatively so, for further 
study. The large variety of clays is due to the diversity of geologic formations out- 
cropping in the state. High-grade coal measure clays, diaspore clays, and slip clays 
are the only ones missing from the list. The extent and commercial value of the various 
deposits will be investigated. Feldspar and flint do not occur in Ala. but it is possible 
that some substitutes may be developed. W.W.M. 
Geology and coal, oil, and gas resources of the New Kensington quadrangle, Pa. 
G. B. Ricwarpson. Geol. Surv. Buill., No. 829. 102 pp. The report describes an area 
of 227 square miles in western Pa. immediately north of Pittsburgh. It is estimated 
that 800,000,000 tons of coal remain unmined in the principal bed of this area. Several 
maps showing the geologic structure are included. Price 40¢ from Supt. of Docu- 
ments, Govt. Printing Office, Washington, D. C. R.A.H. 
Geophysical Abstracts. XXXVII. F.W.Lee. Bur. Mines Information Circ., No. 
6628. 25 pp. Free. A review is given of recent literature on geophysical prospecting. 
. Ibid., No. 6638. 27 pp. Recent articles on geophysical prospecting are 
summarized and classified according to method. A list of recent books is given. For 
Part XXXVI see Ceram. Abs., 11 [9], 501 (1932). 


PUBLICATION 


Sands, Clays, and Minerals. A quarterly published by A. L. Curtis, Chatteris, 
England. Reviewed in Times Eng. Supp., 30, 173 (1932). H.H.S. 


Chemistry and Physics 


Behavior of clay gels under small pressures, and the influence of the exchangeable 
base present. R.M.WoopMAN G. W. Jour. Soc. Chem. Ind., 51 (23 }, 
175-78 (1932).—A simple apparatus was devised for measuring the swelling of clays 
under small excess pressures. Capacity for swelling under pressure was found to de- 
pend on (1) the total base-exchange capacity of the clay or the SiO./Al,O; ratio, (2) 
the base saturating the clay, and (3) the age of the clay suspension used in the experi- 
ments. A hysteresis in subsequent swelling probably occurs on reduction of the pres- 
sure to which a clay has been subjected. G.R.S. 

Hydrogen-ion concentration of ferric hydroxide sols. Winirrep L. McCLatcuie. 
Jour. Phys. Chem., 36 {7}, 2087-94 (1932).—Apparent hydrogen-ion concentrations 
as given by hydrogen, glass, and quinhydrone electrodes were compared, using sols of 
ferric hydroxide. Results with glass and quinhydrone electrodes agree, but hydrogen 
electrodes gave low and erroneous results. G.R.S 

Drying of solids. Application of diffusion equations. T. K. SHerwoop. Ind 
Eng. Chem., 24 [3], 307-10 (1932).—In the drying of a solid slab, the moisture distri- 
bution approached during the constant rate-of-drying period is represented by a para- 
bolic function of the distance from the surface. The equation is given, expressing the 
relation between moisture content and time in the drying of a solid slab with internal 
liquid diffusion controlling, for the case of an initial parabolic moisture distribution 
Data are presented supporting the applicability of this relation to the drying with in- 
ternal liquid diffusion controlling subsequent to a preliminary constant-rate period. 

R.G.M. 

Determination of the capability of absorption of water by ceramic bodies according 
to different methods. GUnrerR Hammer. Sprechsaal, 65 (26), 471-72 (1932).—H 
discusses and compares (1) the methods of the German Ceramic Society (Ceram. Abs., 
6 [8], 361 (1927)), (2) the same method with a subsequent boiling of the samples, and 
(3) the vacuum method. Investigations show that when the bodies have a porosity 
of about 10% or more, the difference between the separate methods is smaller. If 
the capability of absorbing water is less than 10%, the difference increases with decreas- 
ing porosity. If the capability of absorbing water amounts to 1% or less, an exact 
determination is no longer possible. The vacuum method gives more exact values 
than boiling in water and takes less time. Bodies do not reach a complete saturation 
through boiling in water and the vacuum method should be used for determining the 
apparent and true porosity. M.V.K. 

Effect of particle size of materials on their melting temperatures. N.Scnoor.. Z. 
phystk. Chem., A160 [3-4], 158-60 (1932).—The phenomenon of Pavlov, that the melt- 
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ing temperatures of certain finely divided materials are lower than those of coarser 
particles of the same material, is substantiated but interpreted differently. It may be 
due to (1) contact with a thin devitrified surface of the glass vessel which causes the 
lowering, or (2) impurities of the substance which are detached from thin surfaces. 
L.T.B. 
Regular families of curves. I. Hass_ter Wuitngey. Proc. Nat. Acad. Sci., 1 
[3], 275-78 (1932). Il. Jbid., 18 [4], 340-42 (1932).—A new definition of the func- 
tion, uw, is given. A condition for the regularity of a family of curves is stated and 
theorems are given on the covering by a set of “‘tubes”’ of an “extended family of curves” 
formed by adding a closed set of “invariant points” to a regular family of curves. 
J.L.G. 
Constitution of silicates in the light of crystallographic investigations of the structure. 
W. Erret. Glashiitte, 62 [24], 410-11 (1932).—As a result of the latest investigations 
in crystallography, the spatial constitution of almost all important types of silicates 
has been studied. Of special importance is the discovery that the relatively large atom 
of oxygen determines the true type of the lattice in silicates according to the principle 
of “‘ball packing’ and not the small atoms of silicon and aluminum. The simplest 
configuration of the SiO,-tetrahedron is found, in its purest form, in the orthosilicates 
of the olivine group. Further types are derived from this group through the linking 
of the tetrahedron into unidimensional structures or formations of the so-called ‘‘meta- 
silicates” of the pyroxene and amphibole groups. The SiO,-tetrahedrons may, how- 
ever, be arranged into net-shaped level groups as is observed in the structure of mica. 
Ultramarine and sodalite (Jager), zeolite analcine (Taylor), feldspar types (Schiebold), 
and their aluminosilicates have the most peculiar spatial configurations. In. such 
coarse-meshed structures, the most varied kinds of atoms and their groups may 
occur without endangering the cohesion of the lattice structure. The ideal simplest 
spatial mesh nets show the different modifications of silicon, while in aluminosilicates 
besides the SiO, group, the AlO, group may appear because aluminum like silicon is 
a small element in comparison with oxygen. Aluminum can show, besides the codrdi- 
nation with 4 oxygen atoms to a tetrahedral group, an octahedral coérdination with 
6 oxygen atoms and in andalusite, even 5. On the variability of this configuration 
is based the interesting relationship of the 3 modifications of aluminum silicate, Al,O,-- 
SiO,. Due to this fact the substitution of a silicon atom in the lattice of sillimanite 
by an aluminum atom is the peculiar reason for the confusing similarity of the lattice 
of the technically important mullite with natural sillimanite. In all cases of the substi- 
tution of elements of approximately the same size in a silicate lattice, the basic laws 
of the formation of crystals are confirmed as has been advanced by Goldschmidt in his 
researches on the problem of isomorphism. Not only the similarity of the atomic 
diameter, but also the analogy of the finer atomic structure, and especially the electric 
charging of ions determine the substituting elements. The validity of such assump- 
tions is approved by the constitution of numerous natural mixed crystals of silicates, 
e.g., in triclinic feldspars, augites, hornblendes, micas, etc. Even the peculiar phe- 
nomenon of the spontaneous enrichment of rare elements such as gallium and germanium 
in aluminosilicates is explained undoubtedly by extending the assumptions concerning 
the isomorphism of silicates. V.K. 
Thermal expansion of some silicates of elements in Group II of the periodic system. 
R. F. GELLER AND HERBERT INSLEY. Bur. Stand. Jour. Research, 9 [1], 35-46 (1932); 
R.P. 456.—A ceramic body having the unusually low average coefficient of linear ther- 
mal expansion of 0.53 X 10~* in the range 0 to 200°C, reported by W. M. Cohn, was 
investigated, and it was found that this material is composed essentially of the mineral 
cordierite. This mineral may be prepared by sintering a mixture of talc, clay, and 
corundum at 1350°C, although the time required is considerably shortened by heating 
at from 1400 to 1425°C. At temperatures above 1425°C decomposition of the cordierite 
will take place. It may be formed also by devitrification of a glass of the proper compo- 
sition at temperatures above 950°C and below about 1425°C. The investigation was 
amplified to include thermal expansion determinations for some compounds of other 
elements in Group II of the periodic system. The data obtained indicate that zinc 
orthosilicate, celsian, and beryl appear worthy of consideration in the development 
of bodies having low coefficients of thermal expansion. R.A.H 
Theory of the silicate residues of blast-furnace slags. C.D.Apeit. Ind. Chemist, 
8, 110-13, 128-30, 191-94 (1932).—Prior to the melting phase in the hearth the slag 
is gehlenitic in character; on the hearth and later it becomes more or less akermanitic 
according to the concentration of Al,O; and MgO, and on further cooling spinel crystal- 
lizes in primary form succeeded by tetragonal gehlenite, 2CaO,Al,O;,2SiO,, and aker- 
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manite, 2CaO,MgO,2SiO., in varying proportions. A comprehensive review of the 
ternary systems involved is given, particularly with reference to 
.C.A.) 
Ternary system, sodium sulphate-sodium carbonate-water. N.S. KuRNAKOV AND 
S. S. Makarov. Ann. inst. anal. phys.-chim. [Leningrad], 4 [2], 307-63 (1930); ab- 
stracted in Glastech. Ber., 10 [4], 216-17 (1932).—It was found that pure salts can not 
be obtained from a watery solution of sodium sulphate and sodium carbonate at room 
temperature. The most unfavorable temperature for obtaining pure soda from these 
solutions lies between 25 and 50°C. The Na;,;CO,-10H,O or Na;CO,-H,O precipitated 
within this temperature interval contains about 2% by weight of sodium _—— 
.V.K. 
Damage caused by sodium sulphate. A. W. Rick. Tonind.-Zig., 56 [51], 649 
(1932).—This is a discussion of a paper by Dawihl (see Ceram. Abs., 11 [8], 454 (1932)). 
Some experiments are mentioned in which crystallization took place under water, 
thereby causing an explosive action. W.M.C. 
Combination of carbon monoxide and oxygen under the influence of radon. S. C. 
LInD AND CHARLES RosENBLUM. Proc. Nat. Acad. Sci., 18 [5], 374-86 (1932).—The 
authors investigated the extent to which carbon dioxide influences the rate of a-ray 
reaction in which it is produced by the union of oxygen and carbon monoxide. Only 
about 14.5% of the ionization falling upon CO, was found to be chemically active. 
J.L.G. 
Rapid determination of silica. ANON. Tonind.-Ztg., 56 [47], 597-98 a —The 
progress in methods for the determination of silica is reviewed. M.C. 
Gravimetric method for the separation and determination of titanium. H. Tr BEANS 
AND D. R. Mossman. Jour. Amer. Chem. Soc., 54 [5], 1905-11 (1932).—Titanium 
is precipitated as a double potassium titanium iodate. R.G.M. 
Detection of very small quantities of vanadium. Fritz Ernram. Helv. Chim. 
Acta, 14, 1266-69 (1931); abstracted in Analyst, 57, 126 (1932).—The new method 
for the detection of V, said to exceed all previous methods in accuracy, is based on the 
reaction, V**"* + Fe'** + Fe***, which goes from left to right in alkaline 
solution and in the reverse direction in acid. The ferrous ion is detected by the di- 
methylglyoxime reaction. To make this reaction specific for V, it is necessary to boil 
the solution with HCI which reduces the V but not the ferric ion. When working 
with small quantities of V it is advisable to use HBr instead of HCI. The FeCl, solu- 
tion should be cold and not over 3 days old to prevent its dissociation into FeCl + Cl, 
which takes place especially in very dilute solutions in the presence of sufficient air 
and light. Other metallic ions do not hinder the reaction, except large amounts of Ni, 
Co, Mn, and Cu, which are removed by boiling with NaOH .G.T. 
Detection of heavy metals by means of the drop reaction with dithizon. H. Fiscuer. 
Wiss. Veréffentlich. Siemens-Konzern, 10 [2], 99-107 (1931); Glastech. Ber., 10 [4], 
229-30 (1932); for abstract see Ceram. Abs., 10 [8], 604 (1931). M.V.K. 
Determination of relative humidities by means of thermocouples. J. H. LANNING. 
Ind. Eng. Chem. {Anal. Ed], 4 [3], 286-87 (1932). R.G.M. 
X-ray as a research tool in chemistry and industry. G. L. Crark. Ind. Eng. 
Chem., 24 [2], 182-90 (1932).—The properties of X-rays which may be oo for re- 
search purposes are briefly reviewed. R.G.M. 
New tools for high-temperature research. R. B. Sosman. Ind. Eng. Chem., 23 
[12], 1369-74 (1931).—S. presents a general discussion of important factors in high- 
temperature work. R.G.M. 
Unification of the term, “viscosity.” C.H.WertssaNnp Wooc. Chim. & ind. 
[Special No. ], pp. 278-96 (March, 1932); for abstract see Ceram. Abs., 11 [9], war? (1932). 
A.) 


International comparison of electrical standards. G.W. Vina. Bur. Stand. Jour. 
Research, 8 [6], 729~49 (1932).—-Extended comparisons were made in 1931 of standards 
for the international ohm, ampere, and volt as maintained by the national laboratories of 
Germany, England, and the U. S. R.A.H, 


BOOKS 


Colloid Chemistry, Theoretical and Applied. Vol. IV. Technological Application. 
II. JEROME ALEXANDER. Chemical Catalog Co., New York. 734 pp. Price $11.50 
Can. Chem. Met., 16 [7], 43 (1932).—This volume concludes the monumental collection 
of colloidal chemical data which consists of over 200 papers, covering practically every 
phase of the theory and applications of colloidal chemical principles. For Vol. IIT see 
Ceram. Abs., 11 [4], 282 (1932). E.J.V. 
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Gmelin’s Handbook of Inorganic Chemistry. (Gmelin’s Handbuch der anorgan- 
ischen Chemie.) Edited by R. J. Meyer. &th ed., System-Number 7, Bromine. 
342 pp. Verlag Chemie, Berlin, 1931. Reviewed in Jour. Phys. Chem., 36 |7), 2107 
(1932). G.R.S. 

PATENTS 


Manufacture of chromium oxide. BERNHARD Wurzscumitt (I. G. Farbenind 
A.-G.). U.S. 1,866,608, July 12, 1932. A method for producing chromic oxide com- 
prises mixing an alkali metal chromate with such an amount of phosphorus as causes 
the formation of alkali metal phosphate only, igniting the mixture, and separating the 
chromic oxide from the alkali metal phosphate by dissolving the reaction mixture in 
water and filtering off the chromic oxide from the potassium phosphate lye. 

Purification of ceramic materials by sodium cyanide. E. A. SLaGLe (American 
Smelting and Refining Co.). U.S. 1,866,727, July 12, 1932. (1) The process of puri- 
fying opacifying agents used in enamels, glazes, and glasses to remove impurities there- 
from which are capable of introducing an undesirable color into the finished product 
comprises treating the opacifying agents with a cyanide solution whereby the unde- 
sirable materials are dissolved and separated therefrom, and then removing the opaci- 
fying agents from the solution. (2) The process of purifying sodium antimonate com- 
prises leaching it with sodium cyanide in the presence of an amount of sodium hydroxide 
sufficient to impart an alkalinity to the solution and to retard the hydrolysis of the 
cyanide. 

Manufacture of barium compounds. Wi7Trouck (International Industrial 
and Chemical Co., Ltd.). U. S. 1,869,454, Aug. 2, 1932. In the manufacture of a 
barium silicate compound, the method comprises providing a mixture including sili- 
con in oxy-compound form and a compound of barium fusible at a temperature requi- 
site to reaction thereof with silica to form the silicate and calcining the mixture while 
dispersed in a quantity of the barium silicate compound 

Production of barium aluminate. H. W. Heiser (Aluminum Co. of America). 
U. S. 1,871,056, Aug. 9, 1932. . 


General 


Brush-shifting a.c. motors. E. A. GREEN. Maintenance Eng., 90 [6], 245-48 
(1932).—An adjustable speed, a.c., brush-shifting motor has the speed-load charac- 
teristics of a d.c. shunt motor together with smooth variations in a 3 to 1 speed range 
The construction, characteristics, and applications of such a motor are explained. 
Illustrated. J.L.G. 

What automatic motor control means to the maintenance engineer. F. L. Spanc- 
LER. Maintenance Eng., 90 {7 |, 281-83 (1932).—Illustrated. J.L.G. 

Lubricating systems. Mechanical purifiers. Frep H. Low. Maintenance Eng., 
90 [6], 249-50 (1932).—Mechanical purifiers operating on the centrifuge principle are 
described and their operation is explained. Illustrated. See also Ceram. Abs., 11 [6], 
378 (1932). J.L.G 

Heat balance of steam brick plants. ANon. Deut. Ziegel-Zig.; Rev. mat. constr 
trav. pub., No. 273, pp. 101—-105B (1932).—A detailed discussion of the heat generated 
and lost and the calculation of the heat balance is given M.V.K. 

Industrial unit heaters. Cart Hever. Maintenance Eng., 90 {7 |, 284-86 (1932) 
Isolated diffusing unit heaters for industrial plants are described. Illustrated. J.L.G. 

Hot air drying plant. C.Ga.iaus. Tonind.-Ztg., 56 (53), 669-71 (1932). —Details 
are given of a new drying plant using hot air which is claimed to operate very economi 
cally. Illustrated. W.M.C. 

Plant illumination. Cart Hever. Maintenance Eng., 90 [6], 251-54 (1932) 
The value of definite foot-candle standards for lighting and the use of paint as an illumi- 
nation tool in the factory are stressed. Illustrated. J.L.G 

“Feather joints’ as indicators of the direction of movements on faults, thrusts, 
joints, and magmatic contacts. Ernest CLoos. Proc. Nat. Acad. Sci., 18 387-95 
(1932).—The paper describes a series of experiments conducted with wet clay which 
make clear the origin and interpretation of ‘‘feather joints,”’ especially in relation to the 
stress-strain ellipsoids. L.G. 

Hard facing adds to equipment life. E.H.Husertr. Factory & Ind. Management, 
83 [7], 277-78 (1932).—Advantages of facing wearing parts with hard metal are dis- 


cussed. B.C.C. 
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Ceramic ware fired in gas-fired periodic kilns. ANon. Fuels & Fur., 9 (6), 731-32 
(1931).—At the Federal Tile Co., Columbus, Ohio, ceramic floor tile and faience are 
fired i in eight periodic type gas-fired kilns. A general description of plant procedure, the 

, press room, and kilns is given. Illustrated. E.J.V. 

Water conduct in clay its. Fiscner. Tonind.-Zig., 56 (55), 696-98; [57], 720-22 
(1932).—Different methods for removing the water in clay pits are outlined. W. M. SC. 

Milling feldspar at S Pine. B. C. Burcess. Ceram. Age, 18 [3], 155-68 
(1931); for abstract see Ceram. Abs., 10 [10], 729 (1931). R.G.M 

Individual and group drives. Investment and operating cost data. I. ROBERT 
Drake. Maintenance Eng., 90 [6], 237-42 (1932).—This is the first of a series of five 
articles on the merits of the use of individual drives as compared with group drives. 
Illustrated. II. Jbid., 90 [7], 287-92 (1932).—The fundamental reasons for differences 
in first cost and operating costs between group and individual drives are (1) the higher 
first cost, maintenance cost, and repair cost per horse power as well as poorer electri- 
cal performance and lower reliability of motors and like equipment in small sizes as 
compared with larger sizes; (2) for both individual and group drives the total connected 
motor load exceeds the maximum demand and this excess is far greater for individual 
than for group drives. With skilful engineering. this excess is ordinarily 10 to 25% for 
group drives. For individual drives, it is ordinarily 200 to 250% where most of the 
machines work continuously at a single job. It rises to 350 or 400% where the work 
approaches jobbing in variety. This excess increases the smaller the motor used. The 
reasons for the second item are discussed. Illustrated. J.L.G. 

Maintenance order systems. VI. Where shall the maintenance dollar be spent? 
G.I. Ross. Maintenance Eng., 90 [6], 257 (1932). VII. Prophesying maintenance 
costs. IJbid., 90 [7], 293-94 (1932).—Typical order forms are reproduced. J.L.G. 

Treatment and upkeep of brick plant equipment. THomas. Tonind.-Zig., - (51), 
644-45 (1932). W.M.C. 

Periodic inactivity complicates motor maintenance. E. Mo.iner. Maintenance 
Eng., 90 [6], 243-44 (1932).—Illustrated. J.L.G. 

Redundant factories. ARTHUR BaLFour. Times Eng. Supp., 30, 137 (1932).— 
The danger of establishing more plants than are needed is apparent in new countries 
that are embarking with more zeal than discretion on a policy of self-containment. 

H.H.S. 

Federation of ceramic trade associations. Epiroriat. Bull. Amer. Ceram. Soc., 
11 [8], 197-99 (1932). 

Promotion of ceramic products. Eprroritar. Bull. Amer. Ceram. Soc., 11 [8], 
199-200 (1932). 

Why American pottery is not the vogue in America. R.C. Purpy. Ceram. Age, 
18 [4], 220-21 (1931). R.G.M. 

Standari: zation in the glass and porcelain industries in U.S.S.R. A. D. Boco- 
SLOVSEI. Ce amics & Glass, 8 [3], 22-27 (1932).—B. discusses the plan of standardiza- 
tion of the glass and porcelain industries and its achievements during the last few years. 
The whole production is classified according to the kinds of ware. An index of the 
standards adopted and worked out is given. M.V.K. 

Ceramic industry of Russia. Oskar Lecuer. Ber. deut. keram. Ges., 13 (5), 185- 

95 (1932). —A general discussion of the various branches of the ceramic industry in 
U.S.S.R. is presented. E.J.V. 

New Jersey clayworkers hold summer meeting. ANon. Clay-Worker, 98 (1), 17 
(1932).—The new name of the organization is the Ceramic Assn. of New Jersey, and the 
chief topic of discussion at the June 17 meeting was marketing problems. E.J.V. 

Meeting of the German Technical High School in Prague. ANon. Glashiilte, 62 
[21], 355 (1932); Tonind.-Zig., 56 [55], 700-701 (1932).—The following papers were 
discussed: (1) ‘“‘Processes of the softening interval of amorphous, vitreous materials,”’ 
by Tammann (see p. 520, this issue); (2) “Constitution of silicates in the light of crystal- 
lographic structure investigations,”” by Eitel (see p. 542, this issue); (3) ““Chemico- - 
genetic problems of kaolin and clay investigations,” by Dittler (see p. 540, this issue); 
(4) “Theory of the glassmelting art’’ and “Glass manufacture,”” by Zschimmer; (5) 
““Magnesite as raw product,’’ by Redlich; (6) “Silica brick,” by Endell; (7) “Grog 
brick,” by Robitschek; (8) “Highly refractory special materials,” by Endell; (9) 
“Chemical and physical properties of magnesite brick,” by Miksh; (10) “‘Formation, 
constitution, and properties of porcelain,” by Rieke; (11) “Power and heat efficiency 
in glass and porcelain industries,” by Breinl; (12) “Technique of firing and kiln con- 
struction in the glass and porcelain industries, ” by Kanhduser; (13) “Pulverizing and 
preparing porcelain earth,”’ by Haumeder. M.V.K. 
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New York State College of Ceramics. ANon. Clay-Worker, 98 [1], 11-13 (1932).— 
A brief description of the new building and a summary of changes in the teaching staff 
are presented. Illustrated. E.J.V. 

New ceramic patents. K. Groven. Tonind.-Zig., 56 [53], 671 (1932).—G. dis- 
cusses the paper by Hirsch (see Ceram. Abs., 11 [9], 508 (1932)). W.M.C. 


BOOK AND BULLETINS 


The Law of Patents for Chemists. J. RossMAN. ix + 304 pp. Inventors’ Pub- 
lishing Co., Washington, D. C., 1932. Price $3.50. Reviewed in Jour. Amer. Leather 
Chem. Assn., 27, 137-38 (1932).—R. is patent examiner of chemical inventions in the 
U. S. Patent Office. H.H.S. 

Factors governing the selection of the proper level interval in underground mines. 
WiiuraM O. VANDERBURG. Bur. Mines /nformation Circ., No. 6613. 17 pp. Free. 
Some mines after passing through the prospecting stage and becoming sizable enter- 
prises still adhere to the development program of the prospect, extending their work- 
ings without definite plans. A lack of definite plans for laying out mine workings is 
one of the contributory factors to unnecessarily high costs. Although this paper deals 
primarily with the influence of level spacing on mining costs, other phases of mine de- 
velopment can be analyzed on a cost basis in a similar manner as shown. R.A.H. 

Iron oxide pigments and mortar colors. R.M.SaNtTMyers. Bur. Mines Jnforma- 
tion Circ., No. 6627. 26 pp. Free. The report gives a general description of the 
coloring agents and describes the properties, uses, substitutes, sources, mining and prepa- 
ration, production, imports, exports, and prices. A list of producers and dealers of iron 
oxide pigments is included. R.A.H 

Sampling and estimation of ore deposits. C. F. JAcKSON AND J. B. KNAEBEL. 
Bur. Mines Bull., No. 356. 155 pp. 15¢. Methods to be employed, pitfalls to avoid, 
and examples of modern practice are given. R.A.H. 

Milling methods and costs at the Hillside fluorspar mines, Rosiclare, Ill. Epwin 
C. REEDER. Bur. Mines Jnformation Circ., No. 6621. 20 pp. Free. See also Ceram. 
Abs., 10 [2], 145 (1931). R.A.H. 
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October, 1932 


EDITORIAL 


ARGUMENT AGAINST EXCLUSIVE DEVOTION TO SCIENTIFIC 
AND TECHNICAL KNOWLEDGE 


The Constitution of this Society states that ‘“‘the objective of the 
Society is to advance the ceramic arts and sciences...” This is a 
single and exclusive objective, yet two-fold in its direction, (@) arts, and 
(5) sciences. 

That sentence in the Constitution continues “‘. . . by meetings for read- 
ing and discussion of papers, the publication of scientific literature, and 
other activities.” These are the means by which the Socrety is to ad- 
vance the ceramic arts and sciences. 

The “other activities” by which the Socrety should be advancing the 
ceramic arts and sciences follow: 

(1) Promotion of ceramic research and education for the purpose of 
creating ceramic information, fundamental and applied, is one of the 
“other activities” in which from the beginning this Society has been 
engaged. 

(2) Promotion of ceramic research in federal and state ceramic 
bureaus, surveys, and universities has been successfully prosecuted by 
the Society. 

(3) Organization of state ceramic associations with research and 
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educational programs has been proposed and in some instances de- 
veloped with significant success. In Ohio such an organization was 
successfully promoted by this Society. 

(4) Collaboration with other societies by joint committees and by 
appointed committee memberships on ceramic problems has been suc- 
cessful to a remarkable extent. 

(5) Securing the interest of ceramic trade associations in tech- 
nological research has resulted in the production of a great deal of re- 
corded useful knowledge, the most notable being the kiln studies. The 
Refractories Institute and the Terra Cotta Society have had established 
formal collaboration with this Society, the technical committees and 
meetings being under joint auspices. The National Brick Manufac- 
turers’ Association reorganized into a Research Foundation with an or- 
ganic tie-in with this Society. 

(6) Several special studies have been developed in symposiums, the 
sponsorship and financing of which were designedly left to the trade 
associations. For illustration, the sagger studies by the United States 
Potters’ Association, the feldspar standards by the Feldspar Institute, 
and quality tests by the Vitrified Pottery Manufacturers in collaboration 
with the hotel and restaurant associations. 

(7) Promotion of standardization of ceramic materials and products 
and the development of standard test apparatus and methods has been 
prosecuted energetically under the auspices of the Society’s Committee 
on Standards, and in collaboration with other associations and govern- 
mental agencies. 

(8) Collecting and codifying data has been done to some extent. 
Coéperation through the National Research Council in compiling the 
annual tables of data has been continued for several years. 

(9) Exhaustive bibliographies have been compiled and published on 
refractories and enamels, and several short bibliographies on other special 
subjects. These bibliographies and book lists are essential to profitable 
research. 

That the above ‘‘other activities’’ come within the scope of the objects 
as stated in the Constitution of this Society there has been no question. 
These objectives have always been recognized. They are not new. 
They are essential to the obtaining and applying of knowledge. They 
are academic in character. 

When this Socrety was first organized its activities were wholly 
academic in character. This was a reflection of the prevailing idea of 
research, even industrially. The scope of industrial research naturally 
and rightly was extended to production control, to product development, 
and product promotion. The industrial research laboratories are today 
finding a place with the sales department analogous with the place they 
have had with the production departments. The industrial laboratories, 
fundamental, applied, and control, have the needs of the customers 
and the sales possibilities as their end objectives and concern. The 
laboratories are today working as intimately with the sales depart- 
ment as they have worked and still are working with the production 
departments. 

Research is no longer purely academic. With this broadening in 
scope and direction of attention in industrial research laboratories 
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there has been the same broadening in scope and in direction of 
the industrial technical societies, such as the AMERICAN CERAMIC 
SOCIETY. 

To include product development and promotion with the “other 
activities” is not making the Society a “‘glorified trade association,” 
as some have said. The facts are that the industrial technical society 
that does not give attention to product development and promotion is 
dwarfing its capacity to function in the purely academic activities. 

This whole question was stated forcefully by our revered General 
Edward Orton, Jr., in his presidential address, a few paragraphs of 
which follow. We recommend a re-reading of that entire masterful 
address.’ 


May we now, then, justly say that we have been attaining through the years those 
initial objectives which we set for ourselves? May we not say more, that we have made 
a brilliant and impressively successful record, and that we have won the recognition 
and praise of the great technical societies in their respective fields of science and 
technology ? 

There is now urgent need of a reconsideration of our objectives. To the soldier or 
statesman, the attainment of one objective means the setting up of another. Nothing 
remains static in this world, nor in the great cosmos of which it is an infinitesimal speck 
We must continue to grow and expand, or we shall inevitably shrink and die. Our 
early objectives have been so largely attained that there is a real and present danger 
that we may go stale if we do not address ourselves to a new task which will give outlet 
to our activities and put to a fresh test the initative, driving force, and altruistic pur 
pose which animated our early years. 

What should the new objective be? Opinions may well differ upon this. I will give 
you my own. I think the Socrety should now definitely set itself to serve (more di 
rectly) the ceramic industries on their business side. They think of us now as a group 
of technical men who read papers to each other. They do not visualize in us a powerful 
and resourceful ally to bring in more business or to make their present business morc 
profitable. 

What do the ceramic industries of the United States need? Most of all they need 
to develop unity of purpose, and ability to coéperate as a group for putting the ceramic 
industries boldly and broadly before the people. Other groups are doing this in their 
fields, especially our leading competitors, steel, cement, chemical products, and wood 
products. They have been able to sink their internal differences and unite in common 
programs to boost their work. Not so with us 

The great groups of ceramic industries need aggressive leadership of national charac 
ter to represent their products. They need representation in the places where standards 
are set and specifications are drawn. They need representation in government depart 
ments, where promotion plans are made and public questions are answered hey need 
sustained and intelligently developed publicity through which the people may be forced 
to learn the merits of what is produced, and the value of the services their products can 
render. 

What has the AMERICAN CERAMIC Society done to bring about this unity of purpose 
and coéperation in the ceramic industries? Very little in any specific direction. Our 
mere existence has been a useful influence, though passive in character and, if these ideas 
are sound and practical and are generally recognized, why have we not stepped int» the 
breach and made ourselves felt? Has it been lack of vision of the need and of our 
opportunity? In part, yes. But there are among us quite a few who have seen this 
picture and have lifted their voices, like the prophets of old, callfhg aloud in the wilder- 
ness. Chief among these has been our able Secretary, Mr. Purdy, who never loses a 
chance to express this idea. But, as a body we have not seen this picture, or if we have 
seen it, we have done little about it. 

But the one big obstacie which has held us back is not so much lack of vision as it is 
lack of resources. And ‘why do we lack resources? Because we have not yet convinced 
business executives that we are anything more than a body of technical men. 

We have made better technique possible. We have made research and its fruits 


1 See Bull. Amer. Ceram. Soc., 10 [4], 76 (1931). 
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available. Now, we must go further and show industry how to use research. We must 
translate research into new products and better products, and do our share by promotion 
to educate the public to accept and use them. When we can show plant managers and 
corporation heads that our work powerfully and directly aids in making new products 
and new markets, or even helps to hold their place against the aggressive inroads of 
competing industries, then they will not let us suffer for lack of resources. 

Thus, as I vision it, the Society finds itself in a vicious circle. Wecan not do things 
in a big way for lack of funds. We can not get funds because we do not do things in a 
big way. 

We have to find a way to break out of this circle. We have no reason for discourage 
ment. The problem we face now is not one-tenth as difficult as that which we con 
fronted when we organized thirty-three years ago. 


ACTIVITIES OF THE SOCIETY 


OUR ANNUAL MEETING 


Week of February 12, 1933, Hotel William Penn, Pittsburgh, Pa. 
I. The tentative program outline has been submitted as follows: 


Sunday, February 12 
Morning or afternoon, or both, meeting of the Board of Trustees. 
8:00 p.m. Reception, Silver Room, William Penn Hotel (this room accommodates 125 
people). 
8:30 p.m. Entertainment, Urban Room, William Penn Hotel (this room accommo- 
dates 650; about 600 members are expected on Sunday evening). 


Monday, February 13 

10 a.m. General meeting, Urban Room (if this is not sufficiently large the Major 
Ballroom which accommodates 1000 on the main floor and 1500 with the 
balcony can be used). On this occasion there will be a word of welcome 
from H. H. Blau, Chairman of the Pittsburgh Section, President Poste, 
and several ‘“‘bang-up addresses” by outstanding individuals. 

12 Mm. General luncheon for all members of the Socrery. 

2 P.M. Division meetings 

8:30 p.m. Frolic and dance, Major Ballroom, under auspices of Materials and Equip- 
ment Division. 


Tuesday, February 14 


9:30 a.m. Division meetings. 


12m Division luncheons. 
2 P.M Division meetings. 
8 P.M. Urban Room or Major Ballroom, public lecture by Dr. A. L. Day, under 


auspices of the Fellows. 


Wednesday, February 15 
9:30 a.m. Division meetings. 


12 mM. Division luncheons. 
2 P.M. Pittsburgh”’ tour. 
8 P.M. Theatrical performance, The Little Theatre, Carnegie Institute of Tech- 
nology. 
Thursday, February 16 
10 A.M. General business meeting. Induction of officers 
12 M. General luncheon. 
2 P.M. Meeting on Business Management. 
6 P.M. Dinners for special groups. 


Friday, February 17 

Plant Visits. 

2. The Divisions are building their programs. 

3. The industrial conditions are improving. 

4. Producers of competitive products are active in research development and 
promotion. 
5. To hold their markets, the ceramic industries must be alert in finding materials 
and processes that will produce the best at the lowest cost. 

6. This 1933 Annual Meeting will be a revival meeting——good alike for saint and 
sinner. 


GLASS DIVISION FALL MEETING 
Members of the Glass Division of the AMERICAN CERAMIC SOCIETY are planning 
to hold their annual Fall Meeting on October 8 at the Woodmont Rod and Gun Club 
near Hancock, Md. The Club charge will be $3.50 per day including meals, and ac- 
commodations are being made for at least twenty-five persons. 
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The place is primarily a hunting preserve. It is in the woods away from civilization 
and on the bank of the Potomac River (an inland Cove Point, so to speak). For the 
benefit of those who attended the meeting last year at Old Point Comfort it is announced 
that “coats will not be required in the C!ub dining room.” 

The Club is located in the center of a glass sand and mining territory and visits 
have been planned to one or more of the adjacent properties. 

The Club is easy of access, being about five miles west of Hancock, Md., on the 
National Pike (U. S. No. 40). The camp is equipped with radio, piano, horse-shoes, 5 
fishing-tackle, and it will not be necessary to bring blankets. 

Reservations should be made with Secretary Jack H. Waggoner, Mellon Institute, 
Pittsburgh, Pa. Any “overflow” of guests will be taken care of in the nearby towns of 
Hancock or Berkley Springs 


NECROLOGY 
Mrs. Francis W. Walker 


Older members of the AMERICAN CERAMIC Society will be grieved to learn of the 
death of Mrs. F. W. Walker at her home in Beaver Falls, Pa., on August 4, 1932 


I. F. Dains 


I. F. Dains, president of the Western Stoneware Company, of Monmouth, Illinois, 
died at St. John’s Hospital, Springfield, Illinois, on September 7, 1932. Mr. Dains had 
been a member of the AMERICAN CERAMIC SocrETy since 1919 and later represented 
his company with a corporation Membership 

Paul E. Cox, head of the Department of Ceramic Engineering, Iowa State College 
Ames, Iowa, has commented on Mr. Dains’ activities in the following communication: 

“Mr. Dains headed one of the largest surviving stoneware producing concerns 
Monmouth clay is known to every studio potter in the land even though the clay really 
came from close to Macomb, Hlinois. He was ever friendly toward the amateur working 
in ceramics. 

I knew the Monmouth Pottery Company when it was headed by a man with no 
sense of honor in his business dealings and have known the Western Stoneware Com- 
pany which had for its largest plant the Monmouth Pottery. I. F. Dains broke down 
the unsavory name of the organization and by decent treatment of employees and cus 
tomers built a monument for all who earned a livelihood from the manufacture of stone 
ware in his chain of factories.”’ 


W. L. Ellerbeck 
W. L. Ellerbeck, of the Utah Lime and Stove Company, Salt Lake City, Utah, passed 
away on August 12,1932. Mr. Ellerbeck had been a member of the AMERICAN CERAMIC 
SOCIETY since 1919. 
Carl O. Daniels 


Carl O. Daniels, President of the Greendale Brick Co., Columbus, Ohio, died in 
September, 1932, in Columbus. His death was the result of an infection resulting from 
an abscess in one of his lungs, beginning four years ago. Mr. Daniels had been a member 
of the AMERICAN CERAMIC Society for about four years. . 


NOTES AND NEWS 


E. H. MAX VON VOPELIUS 


With the Deutsche Glastechnische Gesellschaft and the many personal friends and 
admirers here and abroad, the members of the AMERICAN CERAMIC SOCIETY mourn the 
loss of the generous and profoundly helpful friend and associate, E. H. Max von Vopelius 

When the members of the AMERICAN CERAMIC SOCIETY visited abroad, Dr. Vopelius 
was generous in his time and influence in planning and in making our tour successful in 
Germany 

His many contributions to the art and science of glassmaking and his astute organiz- 
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ing and magnetic personality, which in ten years have caused the Deutsche Glastech- 
nische Gesellschaft to develop and achieve an ambitious program of activities and a 
production of scientific and technical information beyond the ordinary achievements, 
made for him a world-wide reputation and friendship. 

In memory of Dr. Vopelius, the Deutsche Glas- 
technische Gesellschaft has issued a memorial bro- 
chure from which the following notice is taken 


Biography 


Max von Vopelius was born July 27, 1872, in 
Sulzbach (Saar) as the son of a glassworks proprietor, 
Richard v. Vopelius, and his wife, Helene v. Ammon. 
His graduation from high school at Saarbriicken in 
March, 1892, was followed by seven semesters of 
study in chemistry, law, and political economy at 
the Universities of Heidelberg, Berlin, and Halle, 
hearing men like Dilthey, Quincke, Schmoller, Sering, 
Conrad, Treitschke, and Wagner. In 1895 he re 
ceived his Doctor’s degree at the Halle University on 
the dissertation, ““The Table-Glass Industry in the 
Saar Valley.” In connection herewith he took a 
study trip to the U. S. In coéperation with Leo 
Wentzel he brought about an amalgamation of the 
table-glass industry in the Saar Valley. Max VON VOPELIUS 

Dr. Vopelius became President of the Association 
for the Protection of Industrial Interests in the Saar in 1926. He was also Presi- 
dent of the Saar Territory Employers’ Association and a member of the Councils 
of the Empire Association of German Industries and of the German Sheet Glass 
Employers’ Association. In 1922 he was active in the founding as well as Presi- 
dent of the Warmetechnische Beratungsstelle (Technical Advisory Board on Heat 
Problems) and effected and headed the organization of the Deutsche Glastechnische 
Gesellschaft in 1923. In 1925 he was elected a member of the English Society of 
Glass Technology. 


In Memoriam 


The news of the death of our greatly esteemed President on Wednesday, 
July 13, did not find us entirely unprepared. All during the past year Max 
von Vopelius had been ill and unable to discuss his many professional and honorary 
duties with energy. Compelled to remain bedfast he followed closely and with 
the greatest interest all the happenings of the Deutsche Glastechnische Gesell 
schaft and the Warmetechnische Beratungsstelle, until his powers failed him and 
death came to bring relief after a suffering without complaint. Those who knew 
him had forseen the inevitable but the final realization stirred everyone to deepest 
sorrow. 

The Pyrometric Council of the German Glass Industry (Warmetechnische Beratungs- 
stelle der Deutschen Glasindustrie) and the German Society of Glass Technology 
(Deutsche Glastechnische Gesellschaft) owe much, if not everything, to Dr. Vopelius 
It was he who had vision enough, even before the War, to realize that the glass industry 
could survive only if it would open its closed doors to science and engineering. This 
man, though president of a Society and co-owner of glassworks, was not concerned in 
gaining advantages for his own interests. He placed service and care for the general 
welfare above everything else. The great respect and unbounded confidence which 
Dr. Vopelius enjoyed in the circle of his colleagues, government officials, co-workers, and 
friends have set the pace for others to follow on the track of the great ideas for which 
he stood with all his personality. Unhesitatingly it was his endeavor to clarify and 
teach by word and script even though meeting deaf ears. Only a man of his ability 
and knowledge, balanced by a strong character and integrity, could obtain such pacifying 
results. Wherever he went, Dr. Vopelius was a dignified man of the world, and in his 
modesty and reserve, without the least claim for recognition, he might well serve as an 
example. 
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In the advancement of technology and as a guide of science he became in Germany 
a pioneer of the Fourcault process. Perhaps hardly any other industrialist has occupied 
himself to such a degree with the technical details of a process. It was this penetration 
into the weaknesses and difficulties of production, his acquaintance with so many un- 
solved problems, and his frank intercourse with the engineer and scientist that explain 
the source of his knowledge of the essential and his careful attention to the technique of 
production. The inauguration after the War of his glass technology meetings started 
movements which brought out clearly the value of national codperation in the interests 
of glass. During this era a research activity developed within the Deutsche Glastech- 
nische Gesellschaft, which soon surpassed foreign work and benefited the home in- 
dustry. Methodically, scientific methods found their way into glassworks. All of 
these attainments make his death extremely regretful. His place will be hard to fill. 
He had a far-reaching understanding of the anxiety and distress of our times, and the 
whole glass industry, far outside the border lines of Germany, is deploring the death of 
this man. We have become poorer in losing his experienced guidance. 

On his sixtieth birthday anniversary which Max von Vopelius would have passed 
on July 27, a distinction was to have crowned his long activity in the service of glass 
technology. 

“The President and Board of Trustees of the University of Hanover have granted 
to Dr. Max von Vopelius of Sulzbach (Saar) for his extraordinary advancement of the 
German Glass Industry by the founding and successful management of codperative 
technological-scientific research, the title of Doctor of Engineering (Dr.-Ing. E.h.).”’ 

The President of the University, Prof. L. Klein, notified Dr. Vopelius of this honor a 
few days before his death. Our Society is happy over this well-deserved reward of its 
first President, through which his activities have found due recognition. 

On July of this year the Deutsche Glastechnische Gesellschaft was to have observed 
its tenth anniversary, but due to the illness of the President there was no celebration. 
The Board of Trustees unanimously passed the following resolution: 


“The German Society of Glass Technology is looking back on this day of July 9, 
1932, upon ten years of eventful history. Dr. Vopelius has had the presidency from the 
beginning of this Society. As one of its charter members he has been successful during 
these years in bringing about an exchange of ideas and experiences among firms and per- 
sonalities who have been inspired to continue in international research. Through the 
activity of his co-workers under his wise and considerate leadership, the German Society 
of Glass Technology has gained a far-reaching influence within the glass industry which 
could hardly have been accomplished in any other way. The Board of Trustees, there- 
fore has unanimously voted to appoint Max von Vopelius as Honorary President. 

This honoring acknowledgment is expressed with full knowledge that the success of 
the Society is due above all else to his splendid personality which has always considered 
productive thought and knowledge as-the foundation of our activity. We hope that, 
true to his prototype, devotional duty, faithfulness, and impartialism will continue to 
lift the Society in the years to come.” 

At the cremation in Saarbriicken, the Chairman of the Board, Dr. Maurach, delivered 
the following eulogy: 

“In this hour of sadness and sorrow the German Society of Glass Technology and 
the Pyrometric Council of the German Glass Industry are sending their esteemed Presi- 
dent the last farewell. As a token of their remembrance they are laying a wreath upon 
his bier. With Max von Vopelius a charter member of our Society has gone from us. 
He was more than a founder and had all his heart set toward the development and fur- 
thering of our efforts. Noble, kind, wise, and duty-bound, these were the characteris- 
tics attracting every one of his co-workers. It was a delight and satisfaction to be 
working under his leadership. This model of modesty and unselfishness was bound to 
meet with affection. It is impossible to clothe in words all the sentiments of esteem 
produced by a coéperative activity of twelve years. It is our duty of honor:to express 
our deepest appreciation coming from our hearts, and so we must take leave from you, 
dear friend. Alas that it had to come at a time in which you should have harvested 
the fruits of your labor and found recognition. We shall keep and cherish your memory 
and go on to build and follow the way you have shown us until the day comes when we 
must follow you on the last mysterious trail. Peace be with you.” 


Deutsche Glastechnische Gesellschaft 


Frankfort on the Main 
July, 1932 
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CERAMIC SCHOOL NOTES 


C. M. Dodd 


C. M. Dodd has been appointed acting head of the Ceramic Department of the 
School of Mines and Metallurgy, University of Missouri, to succeed M. E. Holmes, 
who has been granted a year’s leave of absence to accept the position of Dean of the 
New York State College of Ceramics of Alfred 
University. Professor Dodd is a graduate of Ohio 
State University and for thé past five years 
has been Associate Professor of Ceramic Engineer- 
ing at the School of Mines and Metallurgy. He 
has been active during this time with Dr. Holmes in 
numerous research projects affecting the ceramic in- 
dustry, which projects will be carried on in the 
future insofar as his time will permit. 


Publications and Researches by C. M. Dodd 


1. C. M. Dodd, G. A. Page, F. F. Netzeband, 
“Study of Dry-Press Process, Brick Clay Rec., 78 (6), 
322 (1931). 

2. C. M. Dodd and M. E. Holmes, “A Study 
of the Effect of Grog on Pressure Transmission in 
io Pressing,” Jour. Amer. Ceram. Soc., 14 [12], 889 

1931). 

3. C. M. Dodd, “The Effect of Various Factors 
on Pressure Transmission in Dry Pressing,”’ Amer. 
Refract. Inst., Tech. Bull., No. 33, March, 1932. 


Researches on Dry Pressing (Directed) Cc. M. Dopp 

4. The Effect of Grain Size and Grain Size Pro- 
portions on Pressure Transmission in Dry Pressing. 

5. The Transmission of Pressure in the Dry Pressing of Typical Building Brick and 
Firebrick Mixes as Affected by the Variation in Grog Size. 

6. A Study of Fired Properties of Dry Pressed Refractory Mixes Compounded on a 
Basis of Uniform Pressure Transmission. 

7. The Effect of Evacuating Air from Mold Box on Pressure Transmission in Dry 
Pressing. 

8. The Effect of Time of Dwell of Rams on Pressure Transmission in Dry 
Pressing. 

9. The Effect of Rate of Ram Travel on Pressure Transmission in Dry Pressing. 

10. The Size and Shape of Grain of Dry Press Mixes as Affected by Various Methods 
of Milling. 

11. The Effect of Various Methods of Milling on Pressure Transmission in Dry 
Pressing. 

12. Pressure Transmission as Affected by Aging of Dry Press Mixes. 

13. Pressure Transmission in Dry Pressing of Fire Brick and Building Brick Mixes 
as Affected by Varying the Moisture Content. 


Researches on White Ware 
14. Cone Deformation Eutectics Using Sodium Chloride, Dolomite, and Aplite 


15. Florida Kaolin as the Chief Clay Ingredient for a Sanitary Ware Casting 
16. Georgia Kaolin as the China Clay Constituent in Floor and Wall Tile 


17. Utilization of a Barium Calcium, Magnesium Eutectic Mixture as an Auxiliary 
Flux for a Feldspar, Flint, Georgia Kaolin Building Brick. 


A. J. Paul 


A. J. Paul has been added to the age of the Ceramic Department of the School of 
Mines and Metallurgy of the University of 
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Mr. Paul is a graduate of the University of Illinois and has had some research ex- 
perience in the Experiment Station there. For the past six years he has been ceramic 
engineer in charge of the physical testing of the 
Missouri Clay Testing and Research Laboratories. 
He has carried on extensive research work in con- 
nection with Dr. Holmes in refractories, and 
formerly had done work on various types of glazes. 
His research and testing experience make him es- 
pecially qualified to enter into his new position on 
the faculty of the Ceramic Department. 


Publications and Researches by A. J. Paul 


1. A. J. Paul assisted C. W. Parmelee and 
A. E. R. Westman in “An Investigation of Checker 
Brick for Carburetors,” Jour. Amer. Ceram. Soc., 9 
[5], 290 (1926). 

2. A. J. Paul, research associate to A. E. R. 
Westman in “Effect of Reducing Gases on the 
Transverse Strength of Fire Clay Brick,” ibid., 11 [8], 
633 (1928). 

3. A. J. Paul and M. E. Holmes, “The Effect 
of Various Addition Agents and Treatments on the 
Green Strength of Missouri Refractory Clays,’’ ibid., 
12 [10], 676 (1929). 

4. M.E. Holmes and A. J. Paul, ‘““The Physical 

A. J. PAUL Properties of the Fineness Fractions of Slaked Semi- 
flint Clay,” sbid., 13 [7], 447 (1930). 

5. M. E. Holmes and A. J. Paul, ‘““Missouri Hard Flint Clay Fire Brick,” tbid., 14 

[10], 755 (1931). ; 


ANNUAL MEETING OHIO CERAMIC INDUSTRIES ASSOCIATION 


October 14 and 15. Lord Hall, O. S. U., Columbus, Ohio 
Friday Morning, General Meeting 


10:00 a.m. Greetings, President C. H. Taylor. (15 min.) 
10:15 a.m. Ceramic Research Work at the Ohio State University, Accomplishments 
and Plans, G. A. Bole. © (30 min.) 
Discussion, E. A. Hitchcock, Director, the Engineering Experiment Sta- 
tion (10 min.) and M. C. Booze, Vice-President, Chas. Taylor Sons 
Co. (5 min.) 
11:00 a.m. Symposium on Metal Wear in Ceramic Manufacturing 
(a) Metal Wear, E. W. Gillette, Battelle Memorial Institute. (20 min.) 
(d) a. on ‘eae at Roseville, W. C. Rueckel, Research Engineer. 
20 min. 
(c) The Metal Wear Problem as Seen by the Manufacturer of Metals, 
J. Mayer, Bethlehem Steel Co. (10 min.) 
(d) What Metal Wear Means to the Ceramic Industry, C. E. Bales, 
Vice-President, Ironton Fire Brick Co. (10 min.) 
(e) General Discussion. (10 min.) 
12:10 p.m. Adjournment for Lunch. 


Friday Afternoon, All Divisions except Whiteware Fabrication Problems 


1:30 P.M. eva) ain) in the Stiff-Mud Process, J. O. Everhart, Research Engineer 
min. 
Discussion, B. T. Bonnot, President, The Bonnot Company. (10 min.) 
2:00 p.m. De-airing by Gas, G. A. Bole. (20 min.) 
General Discussion. (10 min.) 
2:30 p.m. Glazed Brick by the Dry Press Process, W. C. Rueckel, Research Engineer. 
(20 min.) 
General Discussion. (10 min.) 
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3:00 p.m. Ceramics and the Program of Fabricated Houses. 
(a) The Research Man’s Viewpoint, G. A. Bole. (15 min.) 
(6) The Manufacturer’s Viewpoint, O. W. Renkert. (15 min.) 
3:30 p.m. The Application of Ohio’s New Tax Law to the Ceramic Industry, A. J 
Kraus, Member Ohio State Tax Commission. (40 min.) 
Discussion, J. O. Wilcox, Secretary, Alliance Clay Product Co. (10 min.); 
F. J. Grant, Secretary, S. A. Weller Co. (10 min.); Fred A. Newman, 
Valuation Engineer. (10 min.); General Discussion. (15 min.) 
4:45pm. Adjournment. 


Friday Afternoon, Whiteware Division 

1:30 p.m. Future Researches for Whiteware, G. A. Bole. (10 min.) 

1:40 p.m. Evacuation of Jigger Bodies, G. A. Loomis, Research Engineer. (20 min.) 

2:00 p.m. Washing Georgia Kaolins (moving picture), Edgar Plastic Kaolin Co. 

(20 min.) 

2:20 p.m. Cleaning Ohio Clays, M. C. Shaw, Research Engineer. (20 min.) 
Discussion. (10 min.) 

2:50 p.m. Possibilities in Special Fluxed Ceramic Bodies, A. S. Watts. (20 min 
Discussion, V. J. Roehm, Sebring Pottery Co. (10 min.) 

3:30 p.m. Members will go to Tax Discussion with other group. 


Friday Evening 
6:00 p.m. Dinner Meeting, Board of Trustees, Faculty Club. 


Saturday Morning, General Meeting 


10:15 a.m. Memorial to J. L. Murphy, W. Keith McAfee. (30 min.) 
Annual Business Meeting. 


10:45 a.m. Treasurer’s Report, C. B. Harrop. (5 min.) 
10:50 a.m. The Work of O. C. I. A. for the Coming Year, President-Elect. (20 min.) 
11:10 a.m. Report of Public Relations Committee, H. D. Bruning, Chairman. (10 
min. ) 
New Business. 
Adjournment. 


12:00 m. Buffet Lunch, Lord Hall. 
2:00 p.m. Football. 


NATIONAL PAVING BRICK ASSOCIATION MEETING 


The annual meeting of the National Paving Brick Association will be held at Detroit, 
Mich., January 17 and 18, 1933, in connection with the Highway and Building Congress 
This meeting is planned to be a most significant gathering. G. F. Schlesinger is Secre 
tary of this Association. 


STANDARDIZATION OF COLORS FOR PLUMBING FIXTURES 


An example of the increasing interest in the standardization of colors for sanitary 
ware is the recent adoption of standard colors by the Toledo Scale Company as the regu 
lar colors for their products. These colors were selected by a Manufacturers’ Advisory 
Committee on Colored Plumbing Fixtures in Coéperation with the National Bureau of 
Standards and are green, orchid, ivory, blue, light brown, and black. Except in the 
latter case, light shades of each color were selected, not only from a merchandising but 
also from a technical point of view so that they may be duplicated in all materials and 
under all manufacturing processes used for plumbing fixtures 

A Commercial Standards booklet No. CS 30-31 and entitled Colors for Sanitary 
Ware may be obtained from the Superintendent of Documents at Washington, D. C.' 
This booklet, besides reproducing the colors as accurately as possible on the printed 
page, sets forth the standard method of making color comparisons. 

W. Keith McAfee, Box 623, New Castle, Pennsylvania, is Chairman and G. W. Wray, 
Bureau of Standards, Washington, D. C., is Secretary of the Standing Committee 
They will be glad to give more detailed information to anyone interested. Through 
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arrangements with one manufacturer, sample tile 2 by 4 inches are made up in vitreous 
china with glazes in the six standard colors, sent to the Bureau of Standards for compari- 
son with the master set, and issued under serial number to anyone ordering a set and 
paying $1.50. Checks should be made payable to the Secretary of the Standing Com- 
mittee with the understanding that all checks are to be turned over in full to the 
manufacturer of the samples. 

A large number of these sets have been sent out and quite a few of them to associations 
and manufacturers not directly connected with plumbing fixtures, such as manufac- 
turers of stoves, refrigerators, and wall coverings of various kinds. The project has 
helped in the problem of furnishing various bathroom and kitchen materials in colors 
that will harmonize. It is probable that from it will develop standardization of colors in 
other fields where the furnishing of different articles in color must be done by more than 
one manufacturer. 


REPORT OF EXECUTIVE COMMITTEE MEETING OF BOARD OF TRUSTEES, 
AMERICAN CERAMIC SOCIETY 


Held at Executive Offices, 2525 N. High Street, September 16, 1932 


Members attending: E. P. Poste, W. K. McAfee, J. M. McKinley, 
A. Silverman, F. C. Flint, H. B. Henderson. 

(1) Unfinished Business: The securing of an official representative 
in England, as decided upon at an Executive Committee Meeting held 
on April 8, has not been obtained. 

(2) It was moved by Silverman and seconded by Henderson that the 
special committee of the Boarc of Trustees which was appointed at the 
February Meeting to consider advertising income should be dropped; 
that the recommendations of that committee be again referred to the 
Publications Committee, the latter Committee to formulate recommenda- 
tions to be presented to the Board of Trustees. 

(3) It was moved by Silverman and seconded by Flint that the Board 
suggest to the Committee on Publications that the name of the new 
publication shall be: 


CERAMIC NEWS 
Clays, Glass, and Enamels 


(4) It was moved by McKinley and seconded by Henderson that the 
dues for 1933 be reduced to $10, this action to be submitted by letter 
ballot to members of the Board of Trustees, and, further, that the privilege 
of making special subscriptions shall be offered. 

(5) It was moved by McAfee and seconded by Henderson that the 
income from dues of the Fellows shall be shown on the statement of 
assets and liabilities, and on income and expense statements, crediting 
the Fellows with the dues received and expenses incurred, the net showing 
as an asset in the Socrety’s general statement, and as a liability credit 
to the Fellows. 

(6) It was moved by McKinley and seconded by Flint that the Socrety 
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liquidate the Buckeye Building and Loan certificates of deposit, the 
money thus obtained to be used to meet the current year expenses. The 
Treasurer will give the Buckeye Building and Loan a legal notice by 
registered letter of the Socrety’s desire to cash these certificates. 

(7) It was moved by McAfee and seconded by McKinley to rescind 
the action of the Board of Trustees taken in 1929 regarding reinvestment 
of interest on invested assets, and that the interest received during the 
remainder of this year shall be applied to current expenses. 

(8) It was moved by Flint and seconded by Silverman that the budget 
which was set up in April shall be continued for the remainder of the year. 
On the yearly basis this budget totals $32,800. 

(9) Dr. Silverman presented the plans for the Annual Meeting next 
February, which program was approved with the single amendment that 
Tuesday afternoon shall be devoted to Division meetings, and that the 
meeting of the Fellows shall be scheduled for Wednesday, the Fellows 
meeting not to be given a public program listing. 

(10) It was moved by McAfee and seconded by Flint that the registra- 
tion fees shall be waived for students attending the Annual Meeting, 
provided such students are certified by their professors. 

(11) It was moved by McAfee and seconded by Flint that the registra- 
tion fee at the Annual Meeting shall be $2 uniformly for members, non- 
members, and for ladies. 

(12) It was moved by McAfee and seconded by Flint that guests 
nominated by the Society or by the Local Committee shall receive a special 
invitation issued by the Socrety, and shall be registered without charge 
or registration fee. 

(13) It was moved by McAfee and seconded by Henderson that the 
Society appropriate $500 to employ Mr. Grady to handle the publicity 
of the Annual Meeting, Dr. Silverman to make contacts with Mr. Grady, 
and A. W. Kimes to manage the codperation between Grady and the 
Pittsburgh Chamber of Commerce Publicity Department. 

(14) It was moved by McAfee and seconded by Henderson that the 
Society shall not employ Meeting reporters. Dr. Silverman volunteered 
to have stenographers from local offices available for taking a record of 
such business proceedings and discussions as shall be decided by the 
Division officers or officers of the Society. 

(15) It was moved by Henderson and seconded by McKinley to 
unanimously approve resolutions prepared covering the extension of the 
activities of the Society to cover ceramic ware development and promotion, 
this resolution to be submitted to the members of the Board not at- 
tending to obtain their approval. 

(16) It was moved by McKinley and seconded by McAfee that the 
1933 Summer Meeting be approved, the Secretary with the Local Com- 


‘ 
s 
> 
t 


246 REPORT OF EXECUTIVE COMMITTEE MEETING 


mittee in Chicago to establish hotel headquarters and to collaborate with 
other societies meeting in Chicago during the week of June 25, 1933, 
known as ‘Engineers’ Week,’ and to contact with the ceramic societies 
of other countries concerning the possibilities of their securing representa- 
tives to this Meeting. 

(17) It was moved by McAfee and seconded by Flint that the Board 
of Trustees recommend to the Rules Committee for consideration a 
change in the Constitution, providing for one nominating committee with 
the personal representative of each and all of the Divisions, and of self- 
appointed nominating committees of an equal number to place in nomi- 
nation candidates for president, vice-president, and treasurer. 

In this connection it was unanimously agreed that the attention of the 
Nominating Committee should again be called to the desirability of 
making a constitutional provision for the electing of a president-elect, 
rather than a vice-president, the president-elect to automatically become 
president in the succeeding year. 

(18) It was moved by McKinley and seconded by McAfee that it be 
recommended to the Committee on Research that it establish a scheme 
for correlating the research program of the schools, bureaus, and institutes 
so as to prevent as much as possible an overlapping and duplicating of 
researches. 

In this connection it was recommended that the Committee on Re- 
search, in coéperation with the Editor, shall set up in the Bulletin a de- 
partment for research news items of the schools, bureaus, and institutes. 

(19) Without motion, it was recommended that the Committee on 
Research and the Committee on Education shall have specially stated 
sessions on the program at the Annual Meeting. 

(20) Without motion, it was the unanimous opinion that the Committee 
on Geological Survey should be engaged in ascertaining the monies avail- 
able in the different states for research of ceramic materials, and to seek 
opportunity for giving advice on the investigations to be undertaken. 

(21) The question of providing separates of page proofs for sale was 
discussed, and it was moved by McKinley and seconded by Henderson 
that the Society shall not sell separate page proofs, but that any one 
wanting reprints of articles which have appeared in the Journal shall 
obtain reprints, or purchase the Journal. 

(22) In summarizing a discussion of ceramic education actiyities, as 
developed in correspondence with Dr. Holmes of the New York State College 
of Ceramics, and Dr. Holmes’ proposal that President Poste call a con- 
ference, it was the general opinion, without motion, that the Board should 
approve the closed session of the Fellows for purpose of discussing the 
qualifications needed and demanded of ceramic technologists, and should 
recommend that the Committee on Education shall develop a suggested 
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five-year ceramic curriculum, submitting the same for discussion by the 
members of the Society. 

(23) The letter of Dean Steidle of Penn State College was read. It 
was moved by McKinley and seconded by Henderson that Secretary 
Purdy shall go to Penn State College, in response to Dean Steidel’s invita- 
tion, and as a follow-up of the correspondence regarding the educational 
curricula and research activity program. 

(24) The reports of the committees on Research, Data, Publications, 
and Standards were read. Without motion it was the general consensus 
that the President and Secretary should develop with these several com- 
mittees the program of activities. 

(25) In connection with the report of the Treasurer, the following 
statistics were presented: 


Profit Gross 
Year and loss Inventories Salaries printing cost Investments 
1921] P $117.18 $5059.20 $ 7447.09 $10568.33 $ 8700.00 
1922 L 6886 . 50 5059 . 20 11074.48 15428 .20 8700.00 
1923 L 2875.88 5122.80 10110.57 16331 .22 4700.00 
1924 P 2929.12 5025.80 11313.78 15790 .62 4700.00 
1925 L 2057 .67 5079 .60 11645. 53 18620.01 4700.00 
1926 P 2156.66 3031.40 11643 .28 13596 .63 4700.00 
1927 P 1958.84 2809 . 80 13786 .65 16134 .37 9861.00 
1928 L 3929 . 54 2640.10 13908 .62 18213 .64 9861 .00 
1929 P 1226.79 2551.89 13769 .30 20311.71 10280. 02 
1930 L 4750 .37 2255.79 14759 .75 22962 . 39 10719.84 
1931 P 2078.03 1873 . 64 13905 .00 20067 . 03 11175.79 
1932(8mo.) P 1535.77 1929 . 64 8195.75 7801.72 11410.01 
STATEMENT AS OF DECEMBER 31 
Cash on Accounts Deferred Total 
Year hand payable income liabilities 
1921 $1762.51 $ 1651.19 $ 1651.19 
1922 1910.64 $3000 .00 4703 .55 7703 . 55 
1923 4376.66 9573 .84 9573 . 84 
1924 3529.00 6512.40 6512.40 
1925 1945.27 6297 .13 6297 .13 
1926 5322 . 87 2213 .72 6334 . 50 8548 .22 
1927 2838 . 88 9686 . 99 9686 . 99 
1928 3302.17 10007 . 95 10007 .95 
1929 1363 .36 9528.95 9528.95 
1930 2480.89 7747 .22 8532.13 16279 .35 
1931 3372.28 6484.79 7217.21 13702 .00 
1932 (8 mo.) 763 .29 965 .37 8667 .21 9632.58 
JourNnat Costs FOR JANUARY-SEPTEMBER, 1932 
No. No. Type and 
copies pages presswork Cuts Postage Tota! 
January 2650 202 $1138.54 $180.28 57.13 $1375.95 
February 2650 104 1075.02 172.68 54.06 1301.76 
March 2650 188 1085.26 90.51 58.96 1234.73 
April 2500 172 938.46 71.23 42.13 1051 . 82 
May 2150 172 927.76 89.73 60.26 1077.75 
June 2150 138 706.11 93.43 51.33 850. 87 
July 2160 138 786 .22 67.57 51.21 905.00 
August 2150 134 747 .65 124.45 46.79 918.89 
September 2160 130 734.76 66.490 43.67 844.83 


October 
November 
December 
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NUMBER OF PAPERS PUBLISHED IN JOURNAL, 1925-1932 


No. papers Total papers No. pages Total pages 

through October for year through October for year ‘ 
1925 85 109 676 * $870 
1926 82 95 700 896 
1927 93 103 828 1028 
1928 81* + 95 794 934 
1929 78 96 698 830 , 
1930 77 104 786 976 
1931 94t 109 794 938 
1932 87 573 


* June issue had no papers. Standards report, pp. 331-534. 
t Ten papers in Refractories Symposium. Similar Symposium was published in 
1932 in Bulletin. 


NUMBER OF ABSTRACTS THROUGH OCTOBER 


1927 1928 1929 1930 1931 1932 
Abrasives 26 135 284 388 381 354 
Art 161 234 313 483 364 415 
Cement 245 271 215 215 369 150 
Enamel 76 117 71 225 247 247 
Glass 569 680 456 S49 840 1099 
Structural Clay 163 219 197 348 354 280 
Refractories 343 333 333 508 568 521 
Terra Cotta 21 50 42 109 64 87 
White Wares 135 209 160 201 203 171 
Equipment and Apparatus 140 261 160 560 453 346 
Kilns and Fuels 179 385 199 195 548 327 
Geology 96 128 161 236 262 193 
Chemistry and Physics 330 398 295 485 428 449 
General 261 302 352 412 602 271 
Total 2645 3722 3238 5314 5683 4910 

Balance Sheet 


Statement of Assets and Liabilities 
(August 31, 1932) 


Cash in General Account at Banks $ 458.29 
Revolving Fund 300.00 
Petty Cash 5.00 $ 763.29 
Liberty Bonds (par $9700.00) 9861 .00 > 
Treasury Certificates (par $400.00) 409.16 
Certificate of Deposit 1139.85 11410.01 
Accounts Receivable (1931 and 1932) 1460.63 
Dues Receivable (estimate) 125.00 1585.63 ; ‘ 
Inventories: Journals (1922-1932) 1335.64 
Enamel Bibliography 134.00 
Transactions 460.00 1929.64 
Office Equipment (less depreciation) 1977.96 
Annual Meeting (deferred expense) 305.22 
Accrued Interest 25.00 


Total Assets 17996 .75 
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LIABILITIES 


Accounts Payable (August printing) 
( Abstracters’ fees) 


Deferred Income 


Dues, Corporation 


Dues, Personal 
Dues, Fellow 
Divisions 


Prepaid Curtis Survey Fund 
Unexpired Subscriptions 


Total Deferred Income 


918.89 

46.48 

965 .37 
$1557 . 64 
4928.11 
229.17 
515.22 
7230.14 
37.00 
1400.07 


Total Liabilities & Deferred Income 


Surplus August 31, 1932 


8667.21 
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9632.58 


8364.17 


COMPARATIVE STATEMENT OF INCOME AND EXPENSES 


INCOME 


Dues, Corporation 
Dues, Personal 
Dues, Fellow 

A. R.I. 

Divisions (net) 


Journals (Current) 
Journals (Old) 


Advertising (net) 
Miscellaneous Pub. 
Contributions 
Annual Meeting 
Interest Earned 


Total Income 


EXPENSES 


Cost of Publication 
Abstracts 

Reprints 

Editor’s Off. Exp. 


Salaries 

Secy. Off. Exp. 
President Off. Exp. 
Postage 

Office Rental 


8 Months, Ending August 31, 1932 


8 mo. (this year) 


8 mo. 8 mo. — ~ 
Last year (last year) (this year) Publication Genera! 
$ 5650.28 $ 3793.52 $ 3115.27 $ 414.00 $2701.27 
17973 . 84 12087 . 56 9856 .23 5064.00 4792.23 
457.09 294.72 458.34 458 .34 
1526.84 1017.48 
1292.38 888.75 1030.44 1030.44 
26900 . 43 18082 .03 14460. 28 5478.00 8982.28 
4382.04 2827 . 82 2800.13 2800.13 
286 .92 161.70 269 .45 269 .45 
4668 . 96 2989 . 52 3069 . 58 3069 . 58 
10856 .37 7321.79 5714.44 5714.44 
18.49 20.22 46.48 46.48 
2035.00 
666.90 463.12 
565.44 351.90 286 . 96 286 . 96 
14142.20 8157.03 6047.88 5760.92 286 . 96 
45711.59  29228.58 23577.74 14308.50 9269.24 
19658 . 53 11864.68 8572.17 8572.17 
1926 .90 1407.30 1006.11 1006.11 
765.75 494.45 64.52 64.52 
1270.92 930 .99 979 .65 979.65 
23622.10 14697 .42 10622 .45 10622. 45 
13905 .00 9744.50 8195.75 4704.00 3491.75 
1727 .64 1158.96 693 . 54 693 . 54 
22.78 22.78 
1352.45 868 .35 658.39 250.00 408.39 
1080.00 720.00 650.00 325.00 325 .00 
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COMPARATIVE STATEMENT OF INCOME AND Expenses (Continued) 


8 mo. (this year) 


S mo mo. - 

EXPENSES Last year (last year) (this year) Publication General 

Annual Meeting 610.43 610.43 

Traveling 506 . 87 170.00 94.23 94.23 

Committee Expense 10.32 10.32 

Miscellaneous 214.40 214.40 

Century of Progress 554.43 

Depreciation 227 .36 160.00 152.00 76.00 76.00 

Bad Accounts 194.80 150.00 128.00 128.00 

Inventory Charged Off 452.59 


20011. 46 12982 .13 11419.52 5483.00 5936.52 


Total Expenses 43633.56 27679.55  22041.97 16105.45 5936.52 
Gain or (Loss) 2078.03 1549.03 1535.77 (1796.95) 3332.72 


(26) In connection with the report of the Committee on Publications, 
the statistics as shown on page 248 were presented. 

It was surprising and gratifying that with the decrease in size of publica- 
tion and with its consequent decrease in cost of publishing, the number of 
pages printed in the Journal through October and the number of Ab- 
stracts printed through October showed no decrease. 
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AMERICAN CERAMIC SOCIETY 


and Related Organizations 
WILL MEET HERE 


FEBRUARY 12th to 17th, 1933 
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HOTEL WILLIAM PENN 
CONVENTION HEADQUARTERS 


Room Rates $3.50 Per Day and Up 
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A 


Abrasives (Alundum-Crystolon) 
Norton Co. 


Aloxite (Refractory Products) 
Carborundum Co. 


Alumina (Hydrate and Calcined) 
Ceramic Color & Mfg. Co. 
Drakenfeld & Co., B. 
Pennsylvania Salt Mfg. + 
The Roessler & Siesstocher Chemical Co. 


Aluminum Oxide (Fused) 
The Exolon Co. 


Alundum (Refractory Products) 
Norton Co, 


Ammonium Bifiuoride 


The Roessler & Hasslacher Chemical Co. 


Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 


The Roessler & Hasslacher Chemical Co. 


Antimony Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 


The Roessler & Hasslacher Chemical Co. 


Ball Mills 
Hardinge Co., Inc. 
McDanel Refractory Porcelain Co. 


Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 
Hardinge Co., Inc. 


Barium Carbonate 
Ceramic Color & Mfg. Co, 
Drakenfeld & Co., B. F. 


The Roessler & Hasslacher Chemical Co. 


Batts 
Carborundum Co. (“Carbofrax Alozite’’) 
Norton Co. (Alundum Crystolon) 


Bitstone 
Potters Supply Co. 


Blocks (Refractory) 
Carborundum Co. 
Norton Co 


Borax 
American Potash & Chemical Co. 
Drakenfeld & Co., B. F 
Pacific Coast Borax Co. 
The Roessler & Hasslacher Chemica! Co 


Borax Glass 
Pacific Coast Borax Co. 


Boric Acid (Anhydrous) 
Pacific Coast Borax Co. 


Boric Acid (Crystal, Granular, or Powder) 
American Potash & Ciemical Co. 
Drakenfeld & Co., B 
Pacific Coast Borax Co. 

The Roessler & Hasslacher Chemica! Co. 


Brickmaking Machinery 
Hardinge Co., Inc. 


Bricks (Refractory) 
Carborundum Co. (“Carbofraz Aloxite’’) 
Norton Co. 


Cc 


Carbofrax (Refructury Products) 
Carborundur Co. 


Carbolon (Refractory Products) 
The Exokm Co 


Carbonates (Barium, Lead) 
* Ceramic Color & Chemical Mfg. Co. 
The Roessier & Hgsslacher Chemical Co 


Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Pennsylvania Salt Mfg. Co. 
The Roessier & Hasslacher Chemical Co 


Cements 
Carborundum Co 


Ceramic Chemicals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., F. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co 


Chromium Oxide 
Ceramic Color & “vo Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemica! Co 


Clay (Ball) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay Co. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
The Roessler & Hasslacher Chemica! Co 


Clay (China) 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld & Co., B. F 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
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The 


MICROSCOPE 


Shows The Difference 


ENAMELERS who have adopted 
the new Crystal Etched Armco 
enameling iron find that it is a 
decidedly superior product. 

Perhaps it has already been 
explained to you that the chief 
difference lies in the surface. The 
microscope clearly shows a 
mountainous-like surface that 
actually keys and locks the 
ground coat to the iron. This is 
the result of the revolutionary 
Crystal Etching process. 

If you have suffered from re- 
boiling troubles, you will be glad 
to know that Crystal Etched 
Armco enameling iron will go far 
toward solving this difficulty. It 
is likely, too, that you will get a 
more uniformly white finish. 


Executive Offices: Middletown, Ohio 


Improved it is, but remember 
you are assured all the other 
proved advantages that have long 
made Armco enameling iron the 
world’s standard product ... the 
same pre-tested and pre-deter- 
mined chemical analysis, uni- 
formity, and homogeneity that 
insure less warpage and cull loss, 
less primary boiling, and all-round 
freedom from costly defects. 


If you haven’t investigated this 
markedly-improved enameling 
iron, we urge you to do so. The 
sooner the better; for you can 
then begin to profit from de- 
creased operating costs, reduced 
claim losses, and the prestige of a 
finer product. Ask the nearest 
office for full information. 


The American Rolling Mill Co. INGOT IRON 


District Offices: 


Boston . Chicago . Cleveland . Detroit 
Middletown . New York . Philadelphia 
Pittsburgh . St. Louis . San Francisco 


ENAMELING IRON 


*“*PIONEERS IN CONTINUOUS SHEET ROLLING” 
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Clay (Electrical, Porcelain) 
Ceramic Color & Chemical Mfg. Co 
Edgar Brothers Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay Co. 
Spinks Clay Co., H. C. 


Clay (Enamel) 
Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 
Kentucky-Tennessee Clay Co. 
Metal & Thermit Corp. 
Paper Makers Importing C 
The Roessler & Hasslacher Chemical Co 


Clay (Fire) 
Edgar Brothers Co. 
Kentucky-Tennessee Clay Co 
Paper Makers Importing Co. 
Potters Supply Co. 


Clay (German Vallendar) 
Ferro Enamel Corp 
The Roessler & cteches Chemical Co 


Clay Miners 
Edgar Brothers Co. 
Kentucky-Tennessee Clay Co. 
Hickory Clay Co. 
‘aper Makers Importing Co 
Spinks Clay Co., HC. 


Clay (Potters) 
Old Hickory Clay Co. 
Spinks Clay Co., H. C. 


Clay (Sagger) 
Edgar Brothers Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay Co. 
Potters Supply Co. 
Paper Makers Importing Co. 
Spinks Clay Co., G 


Clay (Wad) 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 


Clay (Wall Tile) 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay Co 
Spinks Clay Co., H. C. 


Clocks (Gauge Board) 
Ferro Enamel Corp. 


Cobalt Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F 


The Roessler & Hasslacher Chemical Co. 


Colors 
Ceramic Color & . Mfg. Co. 
Drakenfeld & Co., B. 
The Roessler & Hasslacher Chemical Co. 


(When writing to advertiser 


Cornwall Stone 
Hammill & Gillespie, Inc 
The Roessler & Hasslacher Chemica! Co 


Cornwall Stone (Imported) 


The Roessier & Hasslacher Chemical Co. 


Crucibles (Filter, Melting, Ignition) 
Norton Co. 
Potters Supply Co. 


Crystolon (Refractory Products) 
Norton Co. 


D 


Decorating Supplies 
Ceramic Color & Coogient Mfg. Co 
Drakenfeld & Co., B. F. 
The Roessler & tia Chemical Co 


Drying Machinery 
Ferro Enamel Corp. 
Hardinge Co., Inc. 


E 


Electrical Porcelain 
Old Hickory Clay Co. 
Paper Makers Importing Co 


Enameling Equipment (Complete) 
Chicago Vitreous Enamel! Products Co. 
Ferro Enamel Corp. 

Porcelain Enamel & Mfg. Co 


Enameling Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co 
Ferro Enamel Corp. 
Norton Co. 
Porcelain Enamel & Mfg. Co 


Enameling Iron (Sheet) 
American Rolling Mill Co. 


Enameling Muffies 
Carborundum Co. (Carbofrax) 
Norton Co. (Alundum) 


Enameling (Practical Service) 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


Enamels 
Ceramic Color & Chemical Mfg. Co 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemica! Co 
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1918 - Kentucky Ball and Sagger Clays - 1932 


Ball Clays—Uniform and dependable in color and re 9 remarkably clean, fine working properties, 
excellent drying qualities. High-fired strength eliminating much bisque loss, color: cream 
white, low shrinkege and water of » bw we vitrify 8 to 9 cones. 

Sagger Ball buff burning of hi strength, 4600 Ib. fired cone 9, water of 

Ly 39%, ‘%. Used as standard in University labora- 
oes long life saggers. eral Tile and Refractory plants using in ware bodies. 

Large Storege Bins—Clays shipped either lump or disintegrated, good clean clays and prompt service 
all periods of the year. Let us send you samples, freight prepaid. 


OLD HICKORY CLAY CO. 


Mines: Hickory, Kentucky Office: Paducah, Kentucky 
1. Cc. R. R. Co. Largest independent mine in the district. 


Up-To-The Minute Information 


To find me bese articles upon business, financial, hnical, chemical, or 
engineeri “ consult the INDUSTRIAL ARTS INDEX in your 
nearest Pu ial or College library. 


Itisa aaa — ect index to the contents of more than 200 important 
riodicals includi OURNAL OF AMERICAN CERAMIC SOCIETY. 
revious bound, ambaheed volumes index the contents of principal business 
magazines for the past 20 years. 
The library will probably have just the magazines you wish, new or old. 
If not, we can supply them promptly and reasonably. 


Periodicals Department 


H. W. WILSON COMPANY 


Compilers and publishers of indexes to periodicals 
950-972 University Ave. New York City 


Numerical Documentation 


THE ANNUAL TABLES OF CONSTANTS (A.T.C.) 


AND NUMERICAL DATA 


Chemical, Physical, Biological and Technological 


collect, ay and publish since 1910 everything in Pure and Applied 
atural mane liable of being expressed by a number. 


the A. complete and 


oss) continue the International Critical Tables (1. C. T.) 
The pe A C. are absolutely necessary to all scientists. 


They represent 

the only one complete documentation—the most imexpensive—the easiest to consult 
owing to an Jndex systematically arranged which enables one to locate af once the data required. 

For any information—any specimen—any volume on free examination 


Apply immediately to 


Canada and U.S. A. Other countries 
The McGraw-Hill Book Company, Inc. M. C. MARIE 
370 Seventh awy 9, rue de Bagneux 
New York, U.S. A. Paris VI° France 


Volumes published: 1st Series—I to V—1910-1922 (5382 pages) and Index 
2nd “ VI & VII—1923-1926 (3571 pages) 

S, mens: Reprints of the following sections are sent free of charge: Spectroscopy— 

lectricity, Magnetism, Electrochemistry—Radioactivity—Crystallography, Mineralogy— 
Biology—Engineering and Metallurgy—Colloids—Wireless—Photography—Geophysics— 
Combustible gaseous mixtures, Powders and Explosives. 
English versions: Beginning with Volume VII, all explanations to the tables are given in 
both English and French. 
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Enamels (Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co 
Ferro Enamel Corp. 
Metal & Thermit Corp. 
Porcelain Enamel & Mfg. Co. 


Equipment (Porcelain Enameling) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

Porcelain Enamel & Mfg. Co. 


Exolon (Refractory Products) 
The Exolon Co. 


F 


Feeders (Constant Weighing) 
Hardinge Co., Inc. 


Felds 
eramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co 


Fire Brick 
Carborundum Co. 
Norton Co. 


t 
The Roessler & Hasslacher Chemical Co. 


Flint Pebbles 
Ferro Enamel Corp. 
Hardinge Co., Inc 


Floors (Non-Slip) 
Norton Co. 


Frit 
Ceramic Color & Chemical Mfg. Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


Furnace 
Carborundum Co. (Carboradiani) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel! Corp. 
Porcelain Enamel & Mfg. Co. 


G 


Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co 


Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous “o> Product Co. 
Drakenfeld & Co., B. F. 
Ferro Enamel Corp. 
Porcelain Enamel & & Mfg. 
The, Roessler & Hasslacher Chemical Co. 


Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 


(When writing to advertisers, 


Gold 
Ceramic Color & Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessier & Hasslacher Chemical Co 


Grinding Wheels 
Norton Co. (Alundum Crystolon) 


H 


Hearths 
Carborundum Co. 
(Carbofraz heat treating) 
Norton Co. (Crystolon) 


Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum xide, Silicon 
Carbide) 

Carborundum Co. 
Norton Co, 


I 


Iron (Enameling) 
American Rolling Mill Co 


K 


Kaolin 
Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 
The Roessler & Hasslacher Chemical Co 


Kilns (China, Decorating) 
Drakenfeld & Co., B. F. 


Kryolith 
Pennsylvania Salt Mfg. Co 
The Roessler & Hasslacher Chemica! Co. 


L 


Leeds (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 


Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick and Tile) 
Carborundum Co 
Norton Co. 


M 


Magnesia (Sintered, Calcined) 
The Exolon Co, 
Norton Co. 
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ALPHABETICAL LIST OF ADVERTISERS 


Page 
American Society of Mechanical Engineers. ........ 15 
Drakenfeld & Co., B. F., Inc...... Inside Front Cover 
Journal of the Society of Glass Technology............. 
Porcelain Enamel & Mfg. Co 17 
Tables Annuells de Constantes & Donnees Numeriques.................0see005- 11 
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BUYERS’ GUIDE (continued) 


Magnesite 
Ceramic Color & Chemtant Mfg. Co. 
Drakenfeld & Co., F. 


The Roessler & Hasslacher Chemical Co. 


M ese 
eramic Color & Chongieat Mfg. Co. 

Drakenfeld & Co., B. F. 

The Roessler & Hasslacher Chemical Co 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Minerals 
Ceramic Color & Mfg. Co. 
Drakenfeld & Co., F. 


The Roessler & Chemical Co. 


Muffies (Furnace) 
Ferro Enamel Corp. 
Carborundum Co. (Carbofres) 
Norton Co. 


Mullite (Artificial) 
The Exolon Co. 


Muriatic Acid 
Pennsylvania Salt Mfg. Co. 


N 


Nitrates (Cobalt, Sodium) 
Ceramic Color & Chemical Mfg. Co. 


The Roessler & Hasslacher Chemica! Co. 


Opacifiers 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 


The Roessler & Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 


Oxides 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F 
Ferro Enamel Corp. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 


The Roessler & Hasslacher Chemica! Co. 


Titanium Alloy Mfg. Co. 


Pebble Mills 
Hardinge Co., Inc. 

Pins 
Potters Supply Co. 

Porcelain Enameling Service (Practical) 
Ceramic Color & Chemical Mfg. 
Chicago Vitreous Enamel! Product Co 


Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


Porcelaih Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


(When writing to advertisers, please mention the JOURNAL 


Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co 


Pulverizing Millis 
Hardinge Co., Inc. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 


McDanel Refractory Porcelain Ce 


R 


Refractori 
Co. 
The Exolon Co. 


Norton Co. 


Refract Materials 
The Exolon Co. 
Norton Co, 


Rutile 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co 
Titanium Alloy Mfg. Co. 


Saggers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 


Selenite of Sodium 
Drakenfeld & Co., B. F. 


Selenium 
Drakenfeld & Co., B. 
The Roessler & Hasslacher Chemical Co. 


Sheets (Enameling Iron) 
American Rolling Mill Co. 


Silica (Fused) 
The Exolon Co. 


Silicate of Soda 
Ceramic Color & Chemical Mfg. Co. 
Philadelphia Quartz Co. 


Silicon Carbide 
The Exolon Co. 
Norton 


Silicon Carbide Firesand 
The Exolon Co. 


Sillimanite (Synthetic) 
The Exolon Co. 


Slabs (Furnace) 
Carborundum Co. 
Norton Co. 


Smelters 
Chicago Vitreous Enamel Product Co 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


Ash 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemica! Co 
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Standard Symbols 


Letter and Graphical Symbols and Abbreviations 
for Text Books and Technical Publications 


Symbols for Mechanics, Structural Engineering 
and Testing Materials (Z10a-1932) 

Symbols for Hydraulics (Z10b-1929) 

Symbols for Heat and Thermodynamics 
(Z10c-1931) 

Symbols for Photometry and Illumination 
(Z10d-1930) 

Aeronautical Symbols (Z10e-1930) 

Mathematical Symbols (Z10f-1928) 

Symbols for Electrical Quantities (Z10g1-1929) 

Coggiiest Symbols for Electric Power and 

iring (Z10g2-) 

Graphical Symbols for Radio (Z10g3-) 

Graphical Symbols for Electrical Traction in- 
cluding Railway Signaling (Z10g5- 

Graphical Symbols for Telephone and Telegraph 
Use (Z10g6-1929) 

Symbols for Electrical Equipment of Buildings 
(C10-1924) 

Abbreviations for Scientific and Engineering 
Terms (Z10i-) 


Price for the above set of Standards $3.00, with 
binder $4.75 


BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago Los Angeles 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE (continued) 


Sodium Antimonate 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 


The Roessler & Hasslacher Chemical Co, 


Sodium Fluoride 


The Roessler & Hasslacher Chemical Co. 


Spar 
Ceramic Color & Chemical Mfg. Co. 


The R & Hasslacher Chemica! Co. 


Spurs 
Potters Supply Co. 


Stilts 
Potters Supply Co. 


Sulphuric Acid 


Drakenfeld & Co., B. F. 
Pennsylvania Salt Mfg. Co. 


T 


Talc 
Hammill & Gillespie, Inc. 


The Roessier & Hasslacher Chemical Co. 


Tanks (Pickle) 
Ferro Enamel Corp. 


Tile (Refractory) 
Carborundum Co. (Carbofraz) 
Norton Co. 


Tile (Wall) 
Ferro Enamel Corp. 
Paper Makers Importing Co. 


Tin Oxide 
Ceramic Color & +o Mfg. Co. 
Drakenfeld & Co.. 
Metal & Thermit 
The Roessler & osstesher Chemical Co 


Titanium 
Ceramic Color & aa Mfg. Co 
Drakenfeld & Co.. 
Titanium Alloy sate. 


Titanium Oxide 
The Roessler & Hasslacher Chemica! Co 


Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Norton Co. 


Tubes (Pyrometer) 
McDanel Refractory Porcelain Co 
Norton Co. 


Wet Enamel 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co 
Ferro Enamel 
Porcelain Enamel & Mfg. Co. 


ting 
Drakenfeld & Co., B. 
The Roessler & Chemical Co. 


Zirconia 
Ceramic Color & Chemical Mig. Co. 
Titanium Alloy Mfg. Co. 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 


McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL - SHAPES - OUR - SPECIALTY 


Mr. Ceramist— 
The Clay 


We have The Facilities 
The Experience 
H. C. SPINKS CLAY Co. 
Newport, Ky. 
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RADIO RESISTORS 
BUTCHERS FIXTURES 


BARBERS’ SUPPLIES 
SANITARY WARE 
REFLECTORS 
TABLE TOPS 
NOVELTIES 


PORCELAIN 
ENAMEL 
& MFG. CO. 


Eastern and Pemco Aves. 


BALTIMORE - MARYLAND 
U-S-A- 


AMERICAN CERAMIC SOCIETY 


Since 1848 
Importers of 


ENGLISH CHINA CLAYS 
ENGLISH BALL CLAYS 
CORNWALL STONE 
TALC (STEATITE) 


Dependable Qualities of 
Ceramic Materials for 
all Branches of the 
Industry 


HAMMILL & GILLESPIE, INC. 
225 Broadway 
New York 


Ceramic Service? 
We Give It 


We Manufacture— 
Pins 
Stilts 


Thimbles 

Spurs 

Saggers 

Crucibles 

Tile for Decorating Kilns 


We Sell— 


Ball Clay 

Sagger Clay 

Wad Clay 

Ground Fire Clay 
Bitstone 

Fire Brick 

Imported Paris White 
Domestic Whiting 


THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 


(When writing io advertisers, please mention the JOURNAL) 
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JOURNAL OF THE 


PROFESSIONAL DIRECTORY 


THE SHARP-SCHURTZ CO. 
Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancaster, Ohio, U. S. A. 


Established 1836 


BOOTH, GARRETT & BLAIR 


Analytical & Consulting 
CHEMISTS 


Accurate analyses of all types 
of Ceramic Materials 


Feldspar, Clay, Sand, Colors 
Glass, Enamels, etc. 


404-406 LOCUST STREET 
PHILADELPHIA, PA. 


The oldest commercial laboratory in America 


Emerson P. Poste 
Consulting Chemical Engineer 


Analyses: Ceramic Raw Materials and 
Products, Fuels, Iron and Steel, etc. 


Special Imvestigations: Physical and 
emical Tests on Enamel, etc. 


Box 51, North Chattanooga, Tenn. 


German Consulting Service 
Dr. Hans Navratiel 


Two years’ experience in U. S. 
Translates literature, patents. 
Assists prosecution patent ap- 
plications. Obtains indus- 
trial information. 


Berlin-Charlottenburg, Fritschestr. 41. 


REG. U. S. PAT. OFF. | 


SILICATE 
OF SODA 


SS-20 Powdered 


... for making enamel-ware 
acid-resistant. Literature and 


samples on request. 


PHILADELPHIA 
QUARTZ COMPANY 


Established 1831 
General Offices 
121 S. Third St., Philadelphia, Pa. 
Chicago Office: 205 W. Wacker Drive 


Dr. Willi M. Cohn 


Physical Research and Consulting Work 


Modern physics will solve many of 
your problems. Let me help you. 


168 Lexington Ave., 
Cambridge, Mass. 


JUST THINK! 
Only $30.00 
per year 
for this space 
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Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE 
SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE 
FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground 
to meet specifications. 


Our Research Department with fully equipped 
laboratories is always at your service. 


WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


tablished 1914 
Electric Furnace Plant { THOROLD, ONTARIO 


Finishing } BLASDELL. N. Y. 
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USE é 
Kryolith 


And get more uniform action in fluxing, opac- 
ification and rate of decomposition. In this 
way, time and temperature fluctuations 
become less serious and corrosive ac- 
tion on the furnace is greatly lessened. 


‘ Furthermore, you obtain greater 
p ennsylvania homogeneity in the enamel, in re- 


spect to the coefficient of expan- 
Salt Mfs. Co. sion. Color and freedom from 
Incorporated 1850 contaminating particles of fur- 


Chemicais nace lining or other unfused 
for Industry material is also obtained. 


EXECUTIVE OFFICES: That is why Kryolith re- 
Widener Building, PHILA. sults in fewer rejects 


Sc. Louis, Railway Exchange Building ; 
Pittsburgh, Union Trust Building and ultimate ay 
New York, 41 Park Row 
Chicago, 20 N. Wacker Drive 


COLORS 


FOR 
ENAMEL, GLASS & POTTERY 


CADMIUM SULPHIDE 
GREEN CHROMIUM OXIDE 
BLACK OXIDE OF COPPER 

METALLIC OXIDES 
CHEMICALS 


CERAMIC COLOR & CHEMICAL 
MANUFACTURING CO. 


NEW BRIGHTON, PA., U. S. A. 


—- 
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= Better Glazes 


with 


TIN OXIDE 


of firms, 
including many of the largest in the 
country, are definitely committed to 
the exclusive use in glazes of M and T 
tin oxide. These firms find that by 
the use of M and T tin oxide they are 
assured glazes which ere always a rich, 
pure white . . . always free from specks 
and discolorations . . . always remark- 
ably brilliant. 


‘Metal & Thermit Corporation 


CERAMIC DEPARTMENT 


. HOMER F. STALEY . MANAGER 
DANIELSON @ DIRECTOR OF RESEARCH 


120 BROADWAY, NEW YORK CITY 
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